Vol. 13 JANUARY, 1920 


QUARTERLY 


OF THE 








National Fire Protection 


Association 


@ 
GY 
Uf 


Entered as second-class matter May 1, 1911, at the Post Office at Boston, Mass. 
under act of July 16th, 1894. 


87 MILK STREET, BOSTON, MASS. 


EDITED BY THE SECRETARY 





National Fire Protection Association. 


Executive Office, 87 Milk Street, Boston, Mass. 
Franklin H. Wentworth, Secretary 


January, 1920 


Members. 


American Institute of Architects. 

American Institute of Consulting Engineers. 

American [nstitute of Electrical Engineers. 

American Ceramic Society. 

American Concrete Institute. 

American Electric Railway Association. 

American Gas Association. 

American Petroleum Institute. 

Arkanses Actuarial Bureau. 

Associated Factory Mutual Fire Insurance Co.'s 
Inspection Bureau. 

Associated Manufacturers of Electrical Supplies. 

Associated Metal Lath Manufacturers. 

Associated Tile Manufacturers. 

Association of Edison Illuminating Companies. 

Association of the Fire Alarm Industry. 

Association of Fire Underwriters of Baltimore City. 

Association of Marine Underwriters of United States. 

Board of Fire Underwriters of Allegheny County. 

Board of Fire Underwriters of the Pacific. 

Board of Fire Underwriters of the Territory of Hawaii. 

Boston Board of Fire Underwriters. 

Buftalo Association of Fire Underwriters. 

Bureau of Explosives. 

Canadian Automatic Sprinkler Association. 

Canadian Fire Underwriters’ Association 

Canadian Manufacturers’ Association. 

Chicago Board of Underwriters of Chicago. 

Clay Products Association. 

Committee of Manufacturers on Standardization of 
Fittings and Valves. 

Common Brick Manufacturers’ Association of America. 

Compressed Gas Manufacturers’ Association. 

Conservation and Fire Prevention Association of Indi- 

ana. 

Conservation and Fire Prevention Association of Iowa. 

Conservationand Fire Prevention Association of Ohio. 

Conservation and Fire Prevention Association of South 

Dakota. 

Cotton Insurance Association. 

Electric Power Club. 

Electrical Supply Jobbers’ Association. 

Factory Insurance Association. 

Factory Mutual Laboratories. 

Fire Extinguisher Exchange. 

Fire Prevention Bureau of the Pacific. 

Fire Underwriters’ Electrical Bureau. 

Florida Fire Prevention Society. 

Gas Products Association. 

Grain Insurance Association. 

Gypsum Industries Association. 

Illinois Inspection Bureau. 

Indiana Inspection Bureau. 

Institute of Makers of Expiosives. 

Insurance Association of Providence. 

International Acetylene Association. 

International Association of Fire Engineers. 

International Association of Municipal Electricians. 

Iowa Insurance Service Bureau. 

Kansas Inspection Bureau. 

KentuckyActuarial Bureau. | 

Kentucky State Insurance Board. 

Louisiana Fire Prevention Bureau. 

Louisiana State Society for the Reduction of Fire 
Waste. 

Mainland Fire Underwriters’ Association of British 
Columbia. 

Massachusetts Mutual Farm Inspection Bureau. 

Michigan Inspection Bureau. 

Michigan State Fire Prevention Association. 

Millers’ National Federation. 

Mississippi Inspection and Advisory Rating Company. 

Missouri Inspection Bureau. 


Mutual Fire Insurance Association. 

Mutual Fire Prevention Bureau. 

National Association of oy a and Managers, 

National Association of Credit Men. 

National Association of Electrical Contractors and 
Dealers. 

National Association of Electrical Inspectors. 

National Association of Insurance Agents. 

National Association of Manufacturers of Approved 
Hollow Metal Window Frames and Sash. 

National Association of Manufacturers of United 
States. 

National Association of Master Gravel and Slag Roofers 
of America. 

ener Association of the Motion Picture Industry, 
ne. 

National Association of Sheet Metal Contractors of 
United States. 

National Automatic Sprinkler Association. 

National Board of Fire Underwriters. 

National Convention of Insurance Commissioners. 

National Flectric Light Association. 

National Implement and Vehicle Association. 

National Lime Association. 

National Lumber Manufacturers’ Association. 

National Paint, Oil and Varnish Association. 

National Wholesale Druggists’ Association. 

National Wholesale Grocers’ Association. 

Nebraska Inspection Bureau. 

New Brunswick Board of Fire Underwriters. 

New England Bureau of United Inspection. 

New England Insurance Exchange. 

New Hampshire Board of Underwriters. 

New Jersey Schedule Rating Office. 

New York Board of Fire Underwriters. 

New York Fire Insurance Exchange. 

Newfoundland Board of Fire Underwriters. 

North Carolina Fire Prevention Association 

Nova Scotia Board of Fire Underwriters. 

Ohio Inspection Bureau. 

Oklahoma Inspection Bureau. 

Oregon Insurance Rating Bureau. 

Philadelphia Fire Underwriters Association. 

Philadelphia Suburban Underwriters’ Association. 

Portland Cement Association. 

Prepared Roofing Association. E 

Rocky Mountain Fire Underwriters’ Association. 

Society of Motion Picture Engineers. 

Southern Cypress Manufacturers’ Association. 

South-Eastern Underwriters’ Association. 

St. Louis Fire Prevention Bureau. 

Suburban Fire Insurance Exchange. 

Tennessee Fire Prevention Association. 

Tennessee Inspection Bureau. 

Texas Inspection Bureau. 

Texas State ire Insurance Commission, 

The Union. r 

Underwriters’ Association of the District of Columbia. 

Underwriters’ Association of the Middle Department. 

Underwriters’ Association of New York State. 

Underwriters’ Bureau of Middle and Southern States. 

Underwriters’ Bureau of New England. 

Underwriters’ Laboratories. 

Underwriters’ Service Association. 

Vancouver Island Fire Underwriters’ Association. 

Washington Surveying and Rating Bureau. 

Water Works Manufacturers’ Association. 

Western Actuarial Bureau (Fire). 3 

Western Canada Fire Underwriters’ Association 

Western Factory Insurance Association. 

Western Insurance Bureau. 

Western Sprinklered Risk Association. 

West Virginia Inspection Bureau. 

Wisconsin Inspection Bureau. 





Table of Contents. 


SIGNBOARDS HipDE UNSANITARY CONDITIONS FRONTISPIECE 
EDITORIAL 

EXECUTIVE COMMITTEE MEETING . 2i2 
RESPONSIBILITY FOR FIRES 214 
Fire Losses, 1919 215 
BREAKING Down EstABLISHED STANDARDS 219 


PR 


SiO Mii eS ee 


STroRING VALUABLE GOVERNMENT RECORDS 221 


a 


AFTER THE City Burns. J. B. Deacon 224 
New Haven CHAMBER OF COMMERCE FIRE ; Lh Se 


ee ees 
a a aha I 


CoMMON SENSE OF GARAGES. Chas. E. Worthington 234 
Forest FrrE DETECTION BY AIRPLANE 239 
Ort STORAGE TANK PROTECTION AGAINST LIGHTNING. Sir Oliver 


Pay Bien ie ae 
ee ee 


eed 


241 
PuBLic ScHoots, SAFETY EpucaTion 1N. Albert W. Whitney 245 
IRON AND STEEL Works. W. D. Milne 251 
Hose LININGS AND Jackets, AciD Corrosion oF. L. B. Buchanan 263 
Service Pires. F. N. Speller 268 
Or Boitinc KETTLEs, EXTINGUISHING FIRES IN............-...---- 271 


waco 


mrrias TO WE A ir a ee 272 
Fire HypraNTs, INSPECTION AND TESTING. New Jersey Schedule 
Rating Office 273 
FuRNACE Exp.osions DuE To BANKED FIREs. 275 
FirE Watt, A ProritaBLeE. 7. R. Weddell 277 
LaOuT NING. ATTACKS Conceere. BAMGR...oso5csicc. a kcclcny 278 
UNPROTECTED STEEL GIRDER F\AILURES 282 
Witson Horet Fire, ATLANTA, GEORGIA .- ; 284 
VILLE PLATTE DANCE Hatt HoLocaust 285 
Loss or Lire Fires < ae 


UNSATISFACTORY SPRINKLER FIRES 


Reports on fires appearing in the Quarterly are copies of or extracis 
from written reports forwarded to the Association. This Association, as 
a body, is not responsible for the statements or opinions of any of its 
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Personal Liability for Fires. 


If fire breaks out, and catch in thorns, so that the stacks of corn, or the standing corn, or the field, be 
consumed therewith he that kindleth the fire shall surely make restitution.— Exodus X XII, 6. 


The Quarterly 
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Fire Chiefs’ The plan of the Association outlined in the January News 
Cabinets. Leiter for the organization of local members of the 

. N. F. P. A. into a helpful committee or “cabinet” to 
sustain the efforts of the fire chief in making his city fire safe has strongly 
appealed to the imagination of our members, as a flood of communications 
to the executive office on the subject very well demonstrates. We have 
not before found a way to utilize the energies of our members in their 
own towns and cities except in arranging occasional meetings and in the 
observance of Fire Prevention Day. This plan will utilize, if the fire 
chief is willing and desires such help, any effort local members may be 
willing to contribute. It may perhaps be expected to function more 
satisfactorily in the medium-sized and smaller cities than in the large 
ones, where plans of various kinds have already been put forward by 
various agencies, some of which plans are bringing desirable results. 
Further plans are also in contemplation at present by national organizations 
to focus local attention upon fire prevention matters. The new Fire 
Prevention and Insurance Committee of the National Chamber of Com- 
merce, of which Mr. Sheldon Catlin of Philadelphia is the able chairman, 
is making recommendation that the local chambers definitely move 
to check the fire waste in their cities by an active local organization headed 
by the Chamber. At the same time the National Board of Fire Under- 
writers and the National Association of Insurance Agents are planning 
through the fire prevention committee of the latter, headed by Mr. Alfred 
Davenport, of Boston, and Mr. T. Alfred Fleming, Director of Con- 
servation of the National Board, to promote local organizations headed 
by the insurance agents. Beside these active national efforts, there are 
other bodies more or less interested in this important subject, such as the 
Credit Men, the Rotary Clubs, etc., contributing valuable efforts locally 
in many places. 

The International Association of Fire Chiefs, while long promoting 
the ideas of fire prevention as a national body, can function locally only 
through the fire chief alone, except in the larger cities, where it may have 
interested non-firemen members. 
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There is enough local work for everybody who will do it, and all 
these interested bodies should accomplish valuable results. The object of 
the N. F. P. A. in its plan for local cabinets is to provide an effective 
function where none such now exists. It has no intention of imposing 
this service or assistance upon the fire chiefs. They must first signify their 
desire for it. We simply make the offer. A preliminary survey by the N. F, 
P. A. of conditions in each city in which it has members who have signified, 
or may signify their desire to help must be made before any organization is 
promoted. All existing local fire prevention agencies will be considered 
with the thought of strengthening and stimulating their efforts, rather than 
duplicating them, and it is for this important local work in the cities of the 
Sta‘es and the Dominion that the N. F. P. A. so especially needs the field 
secretary discussed by the Executives at their mid-winter meeting in New 
York. 


Killing and— The suffocations and deaths that have already been 
Killing. recorded in fires in hotels, apartment houses and 

tenements during this cold winter forecast the usual 
unhappy statistics of loss of life by fire during the present year. It is 
unfortunate that some government agency does not gather and tabulate 
an accurate record of lives lost in burning buildings. Such a record might 


prove astounding,—far surpassing in extent the usual guess of 15,000 
lives per year. As a frightful companion record, the numbers killed by 
automobiles might yet demand first place. That capably edited under- 
writers’ journal, The Insurance Field, has this to say in a recent issue on 
this motor-car slaughter : 


Human nature is quite a curious animal. A national and sacred sentiment is 
being created properly in memory of the seventy odd thousand men who lost their 
lives in Europe and Asia fighting the great war for us. And we are being taught 
in some quarters to hate with all ardor the men against whom we fought and as 
many thousands of whom doubtless we slew on the same battlefields. The record 
was seventeen months making. During twelve months in 1919 more than 56,000 
persons in the United States were slain by the reckless driving of automobiles, yet 
there is an entire absence of hatred against those who piled up the sacrifice. 

The difference, of course, lies in the intent, as intent is viewed. Yet if we 
are so bent upon a purpose as to be willing to pay the penalty of death for it, why 
should not the resultant feeling be the same in both cases? In the war we were 
fighting for the safety of ideals. In the use of automobiles we are struggling for 
the realization of an ideal in rapid and easy movement. It has cost as much in 
human life to achieve one as the other, and yet we recall no instance where severe 
punishment has been meted out to an automobile killer. And there is no hatred 
encouraged against those who drive the machines. 

It would seem that the accompaniment of prosperity in peace is quite as deadly 
to a nation as war. But nobody grows excited over it, and the death-roll in indus- 
tries, preventable accidents, criminal violence and disorder piles up without exciting 
the public to any expressed sorrow over the graves of the victims. A curious world! 


It is safe to assume that the average man has no notion that auto- 
mobile slaughter is mounting to such stupendous proportions as herein 
indicated. It used to be fashionable to attribute motor-car killings to 
drunken drivers. For how many of the 56,000 of 1919 was John 
Barleycorn responsible? Are our people drunken without wine? 
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Tunnel Fire The protection of railroad tunnels from fire is a 
Protection. serious problem, especially the long tunnels. Equip- 

ment with automatic sprinklers, in cold climates, is 
impracticable because of frost, even if the pipe run were not too long and 
installation difficulties so numerous. If a lively first-aid squad outfit on 
a light car cannot for any reason get promptly at the fire, the outlook 
isn’t very hopeful for extinguishment. 

A train fire in the Sabula tunnel of the Pennsylvania R. R. one day 
last year did serious damage to the tunnel. It resulted from the wrecking 
of a freight train in which were two tank cars containing 15,000 gallons 
of gasoline ; these were destroyed by the fire. The tunnel is single-track, 
1,964 feet long, 26 feet wide, with semi-circular arch, and is lined with 
sandstone; it has been in service since 1874. From a report made to the 
operating department of the railroad, the main facts of the remarkable 
accident were: An eastbound train was stopped, just after the engine had 
emerged from the east portal, by a break between the eighth and ninth 
cars, the ninth car being about 100 feet inside the tunnel portal at the time. 
Some distance back of this point a fire was seen in the tunnel, at the 
location of the gasoline tank cars already referred to. Within ten or 
fifteen minutes rock could be heard falling from the roof of the tunnel. 
The rear half of the train was uncoupled by a brakeman and hauled out. 
The fire burned for 42 hours, and destroyed eight of the sixteen cars left 
in the tunnel. Fire engines from Dubois, Penn., helped in extinguishing 
the fire by pumping water from a nearby lake. Subsequent examination 
showed that 155 feet of the tunnel roof had caved in, covering five cars 
and completely blocking the tunnel. For a distance of 600 feet the arch 
stones were so badly burned that they crumbled easily, and the arch was 
distorted, sagging as much as 22 inches in places. 
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England Departs Probably no problem confronting the Government 
from Building has received more thought and discussion in Great 
Traditions. Britain than housing. The need for houses that can 

be quickly occupied has brought forth many schemes, 
and, according to British press reports, the plans for concrete and wooden 
houses have been favorably received. The present laws prohibit the 
building of wooden structures, but the Ministry of Health, which has 
charge of the housing program, has under consideration a plan which 
would make the construction of wooden houses permissible. 

Several of the plans submitted to the Government for the construction 
of cottages and small houses have been criticised because of the cost. It 
was found that under some of these schemes a five-room dwelling would 
cost between £800 and £900 (say $4,000 and $4,500), which, of course, 
would put them beyond the reach of the average workman. Experts have 
declared that the wooden buildings for which plans have been submitted 
could be built for £300 or £400 ($1,500 or $2,000), and would be durable 
and comfortable. A similar type of building of stone or brick would cost 
at least £800, and would take much longer to construct. It is said that 
the frame houses built on the American plan could be built in about 30 
days, and as time is quite a factor in the construction of these houses, this 
has weighed heavily in their favor. 
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Houses of concrete blocks are already being constructed at Newton, 
near Swansea. One of the London papers characterizes this as an 
experiment in England, but says that this type is quite common in the 
United States. At Braintree, in Essex, 100 houses of concrete blocks are 
being constructed. These will be fire-resistive in every respect, as the 
window frames, doors and staircases are made of steel. 


* * * * * 


An Emergency Considering the number of disastrous fires in properties 
in Sprinkler equipped with automatic sprinkler protection, which 
Protection. have been due to water being shut off while making 

repairs, the precautions taken by our member, the 
Avery Company, of Peoria, Ill., in a recent such emergency is a matter 
for congratulation. It is so easy to take a chance over a few hours. The 
Avery Company didn’t take the chance. The story is recorded in bulletins 
to Mr. G. L. Avery by the Safety Supervisor, Mr. P. E. Phelps, which 
were as follows: 


(a) Advance Notice. 

On Monday, January 12, 1920, at 9:00 a.m., we are going to close water gate 
valve No. 40 and post indicator valve No. 9 for the purpose of making an 8-inch 
underground connection in the 8-inch main off of gate valve No. 40, to supply 
sprinkler system in new three-story brick building adjacent to Building No. 5. 

Result: Buildings Nos. 1, 2, 3, 4 (Old Main Building), Buildings Nos. 45, 11, 
11a, 10 and 8B (Forge Shop), Buildings 13 and 15 (Old Foundry Building), and 
Building No. 5 (present Separator Building) will be without automatic sprinkler 
system fire protection for about 6 or 8 hours. 

During this time a man familiar with the fire pump will be stationed at pump 
in readiness to take care of other buildings in this Plant, whose source of supply 
at this time will not be sufficient to care for a fire of any great size. 

The unprotected sections will be patroled by extra watchmen. The Avery 
Company Fire Company have had the situation explained to them, and will be on 
their toes. Plans have been made as to what to do in case of fire in these unpro- 
tected sections at this time. I feel that there is no cause for fear, for we will be 
awake and on the job continually. 

(b) Monday Noon, January 12. Progress Report. 

At 8:00 a.m. we closed water gate valve No. 40 and post indicator valve No. 9 
and drained all sprinkler systems in Buildings Nos. 1, 2, 3, 4 (Old Main Building), 
Buildings Nos. 15, 11, 114, 10 and 88 (Forge Shops), Buildings 13 and 15 (Old 
Foundry Building), and Building No. 5 (present Separator Building); also the 
hose hydrants at hose houses No. 2, 12, 13, 14, 15 and 16. We then took the 22 
lengths of hose, also the hose cart containing 6 lengths, from the hose houses listed 
above, and placed them at such places as would make it easy to make connections 
with live hydrants off of 16-inch water main, giving us three lengths of live hose 
to any portion of the unprotected sections in a very few minutes. 

Last night I notified the City Fire Chief as to what we were going to do, and 
at 8:30 a.m. this morning he was here with the captains of the two nearest city 
departments, and I went over the situation with them so that in case of fire they 
would know just what to expect and could govern themselves accordingly. 

At 11:30 a.m. the men working on the underground had cut into the 8-inch 
line, made their 8-inch connection and poured six lead joints and had started corking 
them, so that our danger is over. The water could be turned on at any time now 
if necessary. When we turn the water back on to its maximum pressure we shall 
replace hose that was taken from the different hose houses. 

(c) 1.10 p.m., January 12. 

The water has been turned back on. Sprinkler systems again in normal con- 

dition ready for action. Hose is being replaced. 


(d) 3 p.m., January 12. 
All fire protection in normal condition. 
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One admirable item in the above record is Mr. Phelps’ call upon the 
city fire department for co-operation. No fire chief will fail to respond 
to such an invitation, for exact first-hand knowledge of a situation in which 
he may be called upon to help is always desired and appreciated by him. 


* * * * * 


The Future of The widespread demand for the tentative regulations 
Oil Burning. governing fuel oil burning equipments put out in the 

advance report of the Committee on Inflammable 
Liquids indicates how rapidly coal burning is being replaced by oil burning 
for heat and power in industry. Labor and transportation troubles in 
coal mining and the annoyances that have arisen therefrom are partly 
responsible for this stampede to fuel oil; but oil burning has its own 
physical advantages which make its use desirable on its own account. In 
the propelling of ocean and lake steamers its substitution for coal has 
been phenomenal. We are undoubtedly entering upon an oil burning age, 
and perhaps if the oil-using processes are properly safeguarded any dis- 
turbing increases in fire hazards due to the substitution of oil for coal 
as fuel may not ensue. There is another consideration, however, not 
directly concerned with fire hazards which may have to be reckoned with 
by industry, and that is the fuel oil supply itself. Exhaustion of the 
American oil supply within twenty years is the startling possibility set 
forth by George Otis Smith, director of the United States Geological 
Survey, in a paper which he has prepared for the meeting next month 
of the Institute of Mining and Metallurgical Engineers. The amount of 
oil taken from the American wells last year, he notes, was 356,000,000 
barrels—more than one-twentieth of the estimated underground reserve— 
while the amount taken from storage was 24,000,000 barrels—nearly one- 
fifth of the above ground reserve. To meet the demands of the shipping 
program alone for fuel oil he says will require an increase in production 
of crude oil of nearly 200,000,000 barrels. To meet “the situation, he 
suggests as alternative, or simultaneous, policies the reserve of domestic 
oil fields for American development and the American exploitation of 
foreign fields. The situation plainly calls for prompt co-operation of 
scientific and governmental agencies if the “age of oil” is not to be a brief 
episode in history. 


* 2K *K * 


Inadequate One point that has been emphasized by a number of recent 
Engine sprinklered risk fires, says a recent issue of Fire Protection, 
Connections. notably the last automobile plant fire in Detroit, is the 

inadequacy of the outside sprinkler connections for fire 
department use. In that fire, with 250 heads emptying a 50,000-gallon 
gravity tank at the rate of 5,000 gallons a minute, the department hitched 
on two engines and tried to make 800 gallons a minute replace the 5,000. 
The effort, of course, was a failure. 

But the fire department did all it could under the circumstances, and 
the effort was laudable, even though foredoomed to failure. These 
outside connections are made with two 2'%4-inch openings on a “Y” 
running into a short pipe connected into the sprinkler riser. Two 2%- 
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inch hose lines, connected in, will supply 354 gallons a minute each, at 100 
pounds pressure. The futility of trying to replace a drainage of 5,000 
gallons a minute with such a meager water supply (and this makes no 
allow ance for friction or static pressure in the riser) is clearly apparent. 

Every outside connection should be made with four, six or eight 214- 
inch openings, and there should be two such connections on every sprinkler 
system and on every section of a system with sectional water control. 
Then the entire pumping capacity of the fire department, or so much of 
it as might be necessary, could be connected through the sprinkler system 
and the water delivered at the place where it is needed, which is at the 
seat of the blaze. 

Such a connection would be simple to make and inexpensive of 
manufacture and installation. The two arms of the present ‘“Y” could 
be carried out a little further, then turned in to be joined in a continuous 
pipe, and as many hose connections as might be necessary installed thereon, 
It would mean simply closing the top of the “Y,” making it a continuous 
pipe, with the two ends of the loop running together in the mouth of the 
service pipe to the sprinkler riser. It could be made as large or as small 
as might be required. Its installation and use would stop many fires that 
otherwise “get away” from the sprinklers and go to swell the total of those 
listed under “unsatisfactory control.” 


* * * * * 


Oil in Our It almost always happens, says the Spectator, that a new 
Harbors. fire danger is well rooted before it is recognized. When 

we say “well rooted” we mean that it has secured a 
stronghold which makes it a problem to get rid of or to properly handle, 
when if there could have been sufficient foresight it need not have reached 
that point at all. An instance of this is found in the now-admitted danger 
of the oil-burning vessels which are being produced so rapidly. Whenever 
they tie up to a dock and are cleaned vast quantities of refuse oil are 
blown into the water, which not only flows on the surface, but it is apt 
to remain in the slips and about the docks. When the tide falls it thor- 
oughly coats the piles with oil, which, of course, remains. This hazard 
is creating most excellent conflagration conditions along our waterfront. 
Fortunately, we are awakened to the danger, and if the city, State and 
United States Government officials will co-operate, plans can be devised 
for enabling the vessels to clean themselves, as it were, without discharging 
into the harbor. Two fires have occurred from this cause in the harbor, 
and a resolution is now before the Board of Aldermen to prohibit the 
practice. 

* * * * * 


A Country The helplessness of a country school building against fire 
School Fire. attack when there are no local facilities for fire extinguish- 

ment is illustrated by a report of a fire from a member 
in Boise, Idaho. The Holcomb School, a one-story and basement brick 
structure, about two miles east of this city, was entirely consumed, one 
morning in December, by fire which started in the basement. The Boise 
fire department was called, and covered three miles in less than fifteen 
minutes after the call with an auto chemical. It was found on arrival 
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a 
of the department that the fire had gotten into the hollow partitions, and Al 
there was not enough extinguishing liquid to meet the need. The well a 
pump was frozen and no water could be obtained from it. The basement 
was full of slab wood kindling and coal in an untidy condition. Those | 

ia 
. 






discovering the fire say that if attacked in time it might easily have been a 
extinguished with a hand chemical. As it burned for half an hour before i” 
getting above the basement, it is obvious that the blaze was relatively i 
insignificant for some minutes after the fire started. 








* * 





* * 
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The 1919 The total of losses. by fire in the United States and Canada “i 
Fire Record. in 1919 is computed at $269,000,775, a decrease of ae 
$48,013,610 from the record of 1918, but an increase of 3 






$1,727,635 as compared with 1917, in which year the loss was set at 
$267 ,273,140. i 
Undoubtedly the decrease quoted as compared with 1918 is deceptive ; 
because of the rapid inflation of values, which in general increased fully i 
40 per cent. on the average, so that the actual loss stated in terms of 1918 i 
values would more nearly approximate $192,000,000, which as compared dl 
“s 

4 

i 
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with 1917 figures (assuming the entire excess of loss in 1918 above 1919 
as due to war hazards) would still show a net decrease of about $62,000, 
which is probably not very far from correct, near enough, anyway, to 
establish the fact of an actual decrease due to other causes than the 
discontinuance of the extra hazards of war time. 

This was to be expected in view of the energetic campaign waged 
against fire during the year. It affords a basis for some conservative 
congratulations, and is perhaps all that could be reasonably looked for. 

The total gain as computed above falls well within the limit of ordinary 














fluctuation, and is hardly sufficient conclusion to form a basis for jubila- a 
tion, which may be fortunate, for if large enough to be conclusive the first e 
year, it might lead to a venting of energy in exultation over results and a 
relaxed rather than increased future effort. a 





Educational campaigns, if continuous, tend to produce results in a 
constantly increasing ratio after the initial inertia is overcome, and from 
the results apparently achieved may be deduced considerable encouragement 
for the future. 
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A Total Loss! 


(From the Morgantown, W. Va., New Dominion) 
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The wagon hose was immediately put into use, but 
the work was handicapped greatly by the lack of a 
ladder, the one ladder on the fire wagon being too short 
to be of use. Thirty minutes after the start of the fire 
the new truck arrived, but the men in charge declared 
it was “not in condition” to do much fire-fighting. The 
firemen attempted, however, to use the chemical tanks, 
but it was revealed that the valves on both tanks were 
without packing, rendering the apparatus useless. The 
safety lanterns on the new truck were then called for, 
but no one was able to discover the combination for 
lighting them. 


Each 
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MEETING OF EXECUTIVE COMMITTEE. 


Meeting of Executive Committee. 


The usual mid-winter meeting of the Executives was held in New 
York City on January 20th for consideration of matters affecting the 
welfare of the Association, for revising the rosters of the various com- 
mittees where necessary, and for consideration of reports, finances, 
communications, etc. The following members were present: 


Rudolph P. Miller New York, Chairman. 

J. H. Brumbaugh, Chicago. 

Gorham Dana, Boston. 

H. W. Forster, Philadelphia. 

C. Heller, San Francisco. 

Willis O. Robb, New York. 

E. L. Sanders, Worcester. 

C. L. Scofield, Montreal. 

A. R. Small, Chicago. 

F. J. T. Stewart, New York, President. 

H. O. Lacount, Boston, Vice-President. 

W. E. Mallalieu, New York, Vice-President. 
Franklin H. Wentworth, Boston, Secretary-Treasurer. 

Dana Pierce, Chairman of the Electrical Committee, was present by 
invitation. 

The financial needs of the Association were considered, and it was 
voted to request the Committee on Articles of Association to bring before 
the Association at the next annual meeting, May, 1920, the proposition 
to amend the articles to increase dues of members to $60. per year and 
associate members to $10. per year. 

The Finance Committee was authorized to immediately employ a 
assistant secretary and to increase the compensation of the eae in 
the Executive office. 

The matter of employing a Field Secretary was discussed without 
present action. 

The American Concrete Institute was elected to membership. 

President Stewart reported the completion of N. F. P. A. affiliation 
with the American Engineering Standards Committee. 

The plan of organizing Fire Chiefs’ cabinets composed of local mem- 
bers of: the Association was discussed. and it was informally agreed that 
such plan should be put forward in cities where local conditions render it 
desirable, after conferences with other organizations interested in local 
efforts in fire prevention. 

Chairman Pierce of the Electrical Committee reported action by a 
committee of the American Engineering Standards Committee proposing 
that the Electrical Committee of the N. F. P. A. and the Bureau of 
Standards U. S. shall jointly sponsor a combined Electrical Code. It was 
voted as the sense of the Executive Committee that the Elecrical Com- 
mittee might very well accept this invitation, if and when tendered, and 
that the Secretary should advise the Electrical Committee and the 
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N. F. P. A. representatives in the American Engineering Standards 
Committee accordingly. 

The Committee on Hazardous Chemicals and Explosives submitted 
recommendations for amendment of regulations governing nitro-cellulose 
motion picture films as adopted at annual meeting, May, 1919. The 
recommendations were adopted, and will be reported by the Executive 
Committee to the next annual meeting for confirmation by the Association. 

It was voted that the Committee on Inflammable Liquids be requested 
to give consideration to the general subject of the extinguishment of fires 
in oil storage, and to advise the Executive Committee if it deems the 
preparation of regulations governing extinguishing methods in oil storage 
desirable. 

It was voted to refer the subject of the Construction and Safeguarding 
of Cotton Warehouses to the Committee on Manufacturing Risks and 
Special Hazards, with the request for a brochure on the same, similar to 
the publications of the Committee on other subjects. 

Mr. M. B. Gleason, Chief Electrical Inspector of the Underwriters’ 
Association of the Middle Department, was appointed a member of the 
Electrical Committee to fill the vacancy caused by the death of Mr. C. 
H. Hill. 

Mr. W. M. Berry, Engineer Chemist of the Bureau of Standards 
-U. S., was appointed a member of the Committee on Gases to replace 
Mr. R. S. McBride, resigned. 

Mr. R. E. Wilson, Engineer of the Associated Factory Mutual Fire 
Insurance Companies, was appointed a member of the Committee on 
Building Construction to replace Mr. C. W. Mowry, resigned. 

It was voted to request Mr. I. H. Woolson of the Committee on 
Nomenclature to act as chairman to complete the work of that committee 
and render final report to the next annual meeting. 


The Ideal Inspector. 


The late Captain W. H. Stratton is credited with the statement’that to make 
a success of inspection work in the fire prevention field, the inspector must be:— 


A man in perfect health. 

A man who never worries. 

A man who never rests. 

An expert architect. 

An expert construction engineer. 

An expert fire protection engineer. 

An expert in knowledge of manufacturing processes. 

An expert chemist and an analyst of hazards and causes of fires. 
A diplomat and a prize fighter. 
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RESPONSIBILITY FOR FIRES. 


Responsibility for Fires. 


Courtesy Insurance Field. 


Personal responsibility for damages caused by fires is still 
far off in the United States. There was a suit up for trial in 
Louisville recently, the determination of which is an indication 
of conditions. Robinson had sued a rich church corporation for 
damages in a broken leg and other injuries sustained when he 
was compelled to leap from a window in a house owned by the 
church to escape from a night fire. It was complained that the 
house was leased to another party and conducted as a lodging 
house, that it was three stories high and had no fire escapes. The 
church board pleaded that the house was not a “lodging” house, 
but a plain boarding house; that there were a few “roomers,” but 
no transients, and that it was mainly for “day boarders.” It also 
urged that the building was not three stories high, but only two 
stories and an attic. The Louisville city ordinance requires 
fire escapes for lodging houses of three stories and over. After 
hearing proof, the court gave peremptory instructions to find for 
the church on the ground that the place was not a regular lodging 
house where transients were cared for overnight. 

Under the usual construction of the law the decision seems 
to have been proper. We note it only to show that there is absent 
from the body of the laws every element of penalty for fires 
occurring on premises and for the damage they may cause. Two 


years ago suit was brought against a property owner whose mat- 
tress factory was so hazardously constructed that he could get 
no insurance. It burned and destroyed the premises of neigh- 
bors. As they could not get insurance because of the exposure, 
they sued for damages. The court on motion ordered nonsuit. 
It would seem that against a rich church corporation a man who 
had been burned and broken up in a fire would have a better 
chance. But he didn’t. 

As long as preventing fires and their consequent damages is 
nobody’s business, but that it is “every fellow for himself” in case 
of fire, it must, of course, be expected that— 

Fires will be numerous ; 

Much property will be destroyed: 

Many persons be killed or injured: 

Fire departments will cost more: 

Tax rates be higher; 

Insurance rates be higher ; 

and 
The Devil will take the hindmost. 





1919 FIRE Losses, $269,000,775. 


1919 Fire Losses $269,000,775. 


From the Journal of Commerce, 


The losses by fire in the United States and Canada for the calendar 
year 1919 aggregated $269,000,775, a decrease of $48,013,610 from those 
of the previous year. 

In considering the decrease we should, however, probably disregard 
the two conflagrations of unusual size in munitions plants in 1918 as due 
to a strictly war hazard non-existent in 1919, and deduct for these 
$20,500,000 from the apparent decrease, leaving $27,573,610. Assuming 
the inflation of values to more than overcome the loss by discontinuance 
of war industries, it is more than likely that the total burnable property 
value exceeded, at current prices, that of 1918. The reduced loss, while 
favorable to an assumption of much direct reduction as a result of the 
energetic fire prevention campaign of the year, is hardly conclusive, having, 
taken merely as a fluctuation, been exceeded three times during the past 
twenty years (excluding 1906, San Francisco year), 1904 exceeding 1903 
by $76,358,350, balanced by a corresponding decrease in 1904, and 1916 
exceeding 1915 by $49,606,775, in which, of course, the growing war 


hazard of munitions plants was doubtless an important factor. But should 
1920 show but a moderate reaction in the way of an increase, or, still 
better, an actual reduction, which, of course, we hope will be the case, we 
will have solid grounds for congratulation. Meanwhile we can assume 
with certainty that were it not for the effort put forth the aggregate of 
loss would have been much larger than it was. 


Fire Losses Durinc Past Forty YEARS AGGREGATE $6,954,263 ,120. 


$269,000,775 
317,014,385 
267,273,140 
231,442,995 
182,836,200 
235,591,350 
224,728,350 
225,320,900 
234,337,250 
234,470,650 
203,649,200 
238,562,250 
215,671,250 
459,710,000 
175,193,800 
252,554,050 
156,195,700 
149,260,850 
164,347,450 
163,362,250 


$136,773,200 
119,650,500 
110,319,650 
115,655,500 
129,835,700 


The losses by fire during 1918, considered by months, show that the 
increase in the total losses was mainly due to the records of certain months, 
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notably October. 


1919 FrrE Losses, $269,000,775. 


The following table affords a monthly comparison of 


the losses during the past four years—1916, 1917, 1918 and 1919: 


1916. 
$21,423,350 
24,770,770 
38,680,250 
12,681,050 
15,973,500 
12,247,500 
23,013,800 
10,745,000 
12,244,625 
17,701,375 
November 19,898,450 
December 22,063,325 


January 
February 


September 
October 


1917. 
$36,431,770 
29,587,660 
17,523,000 
18,597,225 
24,968,800 
15,513,270 
16,143,050 
21,751,100 
13,814,490 
26,384,450 
20,198,025 
26,360,300 


1918, 
$37,575,100 
20,688,155 
20,213,980 
20,108,900 
20,545,900 
24,890,600 
24,537,000 
31,476,650 
13,434,300 
75,412,300 
12,333,750 
15,737,750 


1919, 
$29,446,325 
26,891,950 
22,201,900 
15,484,750 
16,516,300 
20,475,750 
20,198,600 
24,526,000 
29,083,500 
13,358,400 
23,450,800 
27,366,500 


Considering only conflagrations where the total loss is quoted at 
$500,000 or more, there were 78 in 1919 as against 70 in 1918, an increase 
of 8, while on the other hand the largest single loss was stated to be 
$4,250,000 in 1919 and $35,000,000 in 1918. The total loss by large 
conflagrations, however, is reduced from $118,905,000 in 1918 to $68,435,- 
000 in 1919, a decrease of some $53,470,000 in this class, a decrease of 
approximately 45 per cent. 


Fires of $500,000 or Over in 1919. 


JANUARY. 
MONI oo ioc aes due orkieie ss Cae 30 Cattle feed plant 
DORMER: scx ace cee esas sass Film exchange building 
DG REE AO 6.650 <9 cunaven ened Auto plant and two business houses 


FEBRUARY. 
UMN MES 5555 5c 0 tesla o's Ges a's Fertilizer cotton and R. R. terminals... 
Detroit, Mich. .................. Manufacturing plant 
ES. RS ee a es Dye extract plant 
New York Harbor Fruit ship and cargo 
PRN Shs vidie's 69ss 3 are om aaree Tanning plant 


INU NG oes So hae 8 oe Se bs Electric light plant 
PR Rs hs. 5 60565 8550 e SS ae One-half of city block 


MARCH. 
COMBI oo da pink 5p 5's vv tak os Stockyard warehouse 
Re cis vaeaneeuue Business section 
NT BO cc wis wands wbx Gee w Three oil well supply houses 
RNIN INES or nga sinc issk  aien tb 9-0 ei = penned station and 80 cars of 

foo 

NEE Es 575.5 5.9.05 9,0 spawns Cotton warehouse and freight cars .... 
PRT BE oy 5 BS ob Aka ole cas Government Proving Ground buildings. 
PPR OO, ATs. 6 os vs cs ovseatee Hardware store and automobile plant... 
RNIN ANT. 6c oo 0.5 5.5in o's ok elves Electric supply warehouse 
i edo lk pacevae a need Athletic pavilion and other 


APRIL. 
NNR iio aip saan vie vanes Tobacco warehouse 
NI REMI i os so: ua sw. 3 8 biaed Lumber plant 
ER a esto eke ssiecee Factory building 
Se ee ee ee Cotton seed oil plant 
I Er cep crs he contcyaee Industrial school buildings 
Brighton Beach, N.Y. .........; Baths and other buildings 
SO Be ions ch on5 05 3 tks ee R. R. bridge, cars and other property... 
CE oo oone spss eters tees Cotton seed oil mill and warehouse . 
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MAY. 


ONIN, BRE ask sic keedi sein Department store 
perder, WAR. 6.66. seiivedenns Ship yards and hull 
Pater MODIS, TE ss vcavscohecse’ Starch works 
MIMO: TAG. ons cvccoesvisovee Steamer “Virginia” 
Wommipwood, ONG. ekk sb cccc dsc Steel and wire plant 


JUNE. 
ANE IMC Wg pig ove Liga oi wie aa nieaete Hotel 
aOR OTE NG. ices oe bss ve Lumber mills 
APOC, CBUOGE «6 os sc vic ein ch eeeds Storehouse and show rooms 
Calgary, Alberta Forest fires 
PE ND sc cadtecawicadesed Tobacco warehouse 
RERUN IMIR: 5-5 5. dc wis'c-w:a os #5 oie Fertilizer plant 


JULY. 
Michigan Forest fires 
PTOUGSUUE, Dake iF yess eae sla ate o's Boiler works 
Minnesota, Washington, Idaho.... Forest fires 


AUGUST. 
Pitti: MAGN ooo is Sie bees Manufacturing plant, lumber and hotel.$ 1,675,000 
Port Comore ONG 63 csi Faced Government grain elevator 1 
Bliss, N. Y. ..........-.+++20+..- 9eventy-one buildings 
Sandusky, Ohio Put in Bay Hotel 
SEPIA NV IES os 6a ass oat eee Sack storage 
ESS OSES, a a ae ee oe Forest fires 
Winston-Salem. N. C. ........... Wagon factory 
NE BO a ete ccats cco ph eeee Timber 3 
WUCHe TSIAMEE Te! fo bo ecce es wees Traction plant 


SEPTEMBER. 


me Wee tene | CON sake 5 Stee Business section 

oe ST, ER a ee reer gee oie R. R. coal pier 
Pe POs oss oxi ecw enedie Grain elevator 
MEO ALG. os sob voc vaec hace Warehouse nitrate plant 
MeeRA CRY. AG. io ccscsiag codes Grain elevator 
NMOGIEE NODS). oiicc ccs tees ade Potash reduction plant 
MME Re ta oh wee Sores Chocolate factory 
memmsouville Fla. 6... ii06i scene Hotel 

Big Horn Forest, Wyo. ..........Standing timber 

Long Island City, N. Y. ......... Oil works and other 
Omaha, Nebraska Court house buildings .. 


OCTOBER. 


sen Francisco, Calif. ...........- Spice and coffee warehouse 
MENON, CB SS Skies arti canon Cotton warehouse 


NOVEMBER. 


Waggoner City, Texas Business section 

mong Island City, N.Y: .3)..<.ses' Macaroni factory 

Portland, Oregon Department store and church 
Greene, Iowa School building 

Preziehiurst, Miss, .......<.2000-- Business block 

NSE MO nos er cea oe es University buildings 
Oakland, California 
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THE FIRE HAZARD OF LINGERIE. 


DECEMBER. 


BI ee io Beh Lumber plant and vessels 
See. IN oe ik aoe cae ae Feed and fertilizer plant 
Toledo, Ohio Wagon manufacturing plant 
Dover, New Jersey Government Arsenal 

MN NTIOUGS IO 6 iis 0.0 nse Sikes bua . Tanning plant 

Tampa, Florida - Wholesale warehouses 
Chicago, Illinois ................. Merchandise warehouse 


The Fire Hazard of Lingerie 


Being a Chicago adventure of Frank H. Jones (Member N. F. P. A.) 


I was fortunate enough to see an unusual occurrence the 
other day that I believe would be of interest to you. 

I was in one of the department stores in Chicago, and as I 
was about to take the exit door, which was a revolving door, I 
noticed a woman glance back as if something unusual was the 
matter. I saw smoke arising from the bottom of one of the 
panels of the door. I waited until it came around and got behind 
it, and when I got outside stoped the door, pushed it back a little 
to see what was the cause of the smoke. I found a piece of 
muslin cloth, perhaps 12 inches by 6 inches, with embroidery on 
it such as would be torn off from the bottom of a woman’s white 
skirt, which was caught in the rubber that kept the draught from 
under the door on the floor. As this was a wood floor, the friction 
was great enough to cause ignition. I kicked the muslin out on 
the sidewalk, and it blazed up very quickly. There did not seem 
to be any oily substance or any oil on this niece of cloth. 


Query : How did it happen with skirts so short? 





BREAKING DOWN ESTABLISHED STANDARDS. 


Breaking Down Established Standards. 


Journal of Commerce 


Superintendent of Insurance J. S. Phillips of New York has ordered the New York Fire Insurance 
Exchange to grant consideration in making premium rates to the Conran revolving sprinkler head, which 
has not been tested and approved by the Underwriters Laboratories. Superintendent Phillips holds that 
failure to do so constitutes discrimination against properties which are equipped with the Conran head. 


The ruling of Superintendent of Insurance Phillips that the New 
York Fire Insurance Exchange is practicing discrimination in refusing rate 
credit for installation of Conran sprinklers and ordering the Exchange to 
cease such discrimination is of very great importance. The question of 
the quality of the Conran head as a fire extinguishing device is a minor 
one. The important matter is the multiplication of standards until there 
is no untformity among the various States, and the possible lowering of 
standards, to the detriment of the public and of the country. The Conran 
head may be even better. than any other on the market. Nobody knows, 
as it has not been measured by the same standards as have been applied to 
those which have been approved by the Underwriters’ Laboratories. It 
is, therefore, no reflection on that head to say that the decision of Super- 
intendent Phillips has been a step in the direction of breaking down 
established standards. 

For many years underwriters and others have made mighty efforts 
to get uniform standards. These efforts extended not alone to fire pro- 
tective devices, but to standards for steam boilers, electrical devices and 
many other things. This was done not alone in the interest of insurance 
companies, but of the public. The mechanical engineers who formulated 
standard boiler requirements had no particular interest in insurance, but 
they did see that those states which had not high requirements for boilers 
became the dumping ground for sub-standard material to the detriment 
of the citizens of such states. The manufacturers of equipment of 
various kinds are also interested. At one time equipment which demanded 
a reduction in insurance rates in one state or in one section was not 
recognized in others, and manufacturers had to turn out material of 
various standards. As regards fire extinguishing and fire protective 
devices and material, these conditions were largely overcome by the 
organization of the Underwriters’ Laboratories, Inc., at Chicago for the 
purpose of testing devices and materials and learning whether they con- 
formed to the standards made by the National Fire Protection Asociation, 
a body composed of insurance, rating, inspection, engineering, architec- 
tural and other organizations, and undoubtedly the topmost body of fire 
protection experts in the country. When the Underwriters’ Laboratories 
approves a device, that approval is recognized from one end of the 
country to the other. That device meets the standards fixed by the best 
authority. 

Michigan has a law providing that the Insurance Commissioner 
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shall test sprinklers. If he finds them satisfactory there apparently is no 
alternative but to require the insurance companies to grant the same rate 
credits as for the use of sprinklers approved by the Underwriters’ 
Laboratories. Now the Bureau of Standards and Appeals of New York 
approves the Conran head, and Superintendent Phillips rules that failure 
to give credit for its use constitutes discrimination. Any other state 
having an anti-discrimination law can designate any board or official, 
competent or otherwise, to pass upon such devices, and the final decision 
rests with the insurance commissioner as to whether rate credit must be 
given for its use. The tests to which these boards or officials may subject 
devices may be excellent, but the passing of those tests does not signify 
that the devices conform to the same standards as the devices tested and 
approved by the Underwriters’ Laboratories. Hence uniform standards 
disappear. 

Nor is this all. Everybody knows that politics and “pull” are 
effective with some public bodies. This has been seen in the ease with 
which an influential property owner can get a city council to pass an 
ordinance permitting him to do something which the municipal building 
code forbids. This became a scandal in Chicago at one time. The maker 
of an alleged fire-fighting device, if he can get an accommodating member 
of the legislature to get through an act after the plan of the Michigan 
law and can induce the testing authority to pass his device, can foist it 
upon the public to the detriment of the people at large. Has the device 
not been officially approved? Are not the insurance companies required 


to give rate credit for its use? What though it may be comparatively 
useless as a fire-extinguishing device, property owners will install it, when, 
if standards were adhered to, they would put in standard equipment. This 
militates against manufacturers of good devices, approved by any body 
empowered to pass upon them, as the public cannot discriminate between 
devices so long as they are approved. Breaking down of established 
standards is a step backwards, 





STORING VALUABLE GOVERN MENT RECORDS. 


Storing Valuable Government Records. 


New York Times Magazine. 


A United States Senator desired to consult a document of a former 
period of the Government. He went to the department concerned. A clerk 
took the Senator to another building, which he observed was not fireproof. 
The clerk raised a trap door and the two descended into a damp cellar, 
where, after much rummaging under the limited rays of an electric lantern, 
the paper was found. “I thought,” said the Senator afterward in recount- 
ing the experience, “that if a fire had occurred neither the clerk nor I 
would have got out alive.” 

The rented building to which the Senator was taken was one of a 
hundred different places in Washington in which valuable Government 
papers are stored. In this situation Washington stands alone among the 
capitals of the world. All other countries of importance have their 
archives concentrated in a special building furnished with every possible 
protection against loss by fire or deterioration. The archives are carefully 
preserved, first, to prevent the establishment of false claims; second, as 
the basis of true history. 

In this country efforts to make Congress take a similar view of our 
own archives have been in vain. The agitation for a national archives 
building began in the seventies of the last century. Fifty different archives 
bills have been introduced. Two got by the Senate, but not one past the 
House. Meantime a site was authorized and purchased, but on account 
of the long delay—while pork-barrel measures were attended to regularly 
—the site was used for another building. On the whole, no other Con- 
gressional neglect furnishes a parallel to this one, for there never has been 
any organized opposition to the idea; it was generally admitted to be a 
sound one, even by members who did not apprehend its high importance, 
but after all it was a rather vague need compared with the insistent call 
of constituencies for commodious new Post Office buildings; so the 
Government’s papers have been exposed to loss by fire from year to year, 
and from lack of proper care have suffered much, and in many cases 
irreparable, damage. Naturally, too, lack of classification causes much time 
to be lost in looking for a paper when it is called for. 

A hundred-year-old contract affecting the War Department was 
wanted. Data could not be found in the records of that department ; the 
hunt was transferred to the Treasury Department, which keeps a record 
of the money paid out by all departments. The contract involved the 
furnishing of ammunition and arms to the Government from 1790 to 
1814. At length the record was found, stored away in one of the non- 
fire-resistive buildings. In an archives building, supervised by experts, 
the paper could probably have been found in five minutes. 

Before the war a claim for $136,000 was presented to the Government. 
It antedated 1820, and several Government papers were involved. If these 
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could not be found the claim would have to be paid, for as the law stands 
a claim against the Government never dies. Searchers, after much hunt- 
ing, were able to lay their hands on the papers, providing proof that the 
claim had already been paid. 

Not only has there been no centralization of Government archives in 
Washingion, but valuable papers have been kept in ether parts of the 
country. A few years ago a man named Revis made a claim against the 
Government for a principality of about 15,000 square miles in Colorado. 
He had records from the national archives of Spain. The case seemed a 
good one, but among old Spanish papers in our Government records in 
San Francisco discoveries were made which defeated the claim. Later 
these papers were destroyed in the San Francisco earthquake, and it has 
been stated that if Revis had made his fight after the earthquake instead 
of before it, the Government would have had great difficulty in proving 
the claim to be false. 

These cases illustrate from the business standpoint the importance of 
properly protecting Government papers in the past, but the war has vastly 
enhanced that importance. Before the war some claim was filed against 
the Government practically every day. Wars are the great producers of 
claims, and a large number is certain to spring out of the war. Their 
determination will in the main rest on Government records. Up to the 
war these records had multiplied since the beginning of the country to 
such an extent that all the available space in Government buildings had 
long ago been filled and the overflow taken to outside leased buildings. 
Before the war the Government was paying $50,000 a year for rent on 
these buildings. New space was required at the rate of 25,000 square 
feet a year. 

In the Government buildings themselves, attics, cellars, unused corri- 
dors in upper stories, closets, abandoned doorways, every available space, 
are stuffed full of Government papers. The files of the War Department, 
one of the best cared for, and the only one where the papers of all branches 
are centralized under one head, occupy nearly 100 rooms in the State, 
War, and Navy Building. In the Treasury Department it is said there 
are 100 miles of shelves devoted to archives, and that the papers here 
alone would fill the Library of Congress twice. 

All this relates to conditions before the war. The war, it is estimated, 
will double all the papers that had been accumulated by the country up to 
1917. Records include not only those of the army and navy and cther 
regular departments, but of special activities, such as the Food Adminis- 
tration, the Fuel Administration, the Railroad Administration, and War 
Industries Board. Some of these records have already begun to come to 
Washington from centres over the country. The Draft Board records 
were shipped in some weeks ago; truck load after truck load of them 
have been stored in a building at the War College. The Fuel Adminis- 
tration has ordered its records to be sent to Washington. Offficials are at 
their wits’ end to find where to place all these papers, and yet the greatest 
volume of records of all, those of the A. E. F., have hardly begun to arrive 
in Washington at all. Besides their historical value, these Government 
papers will be the subject of lawsuits and claims of one kind or another 
for years to come, and in order to give them fireproof protection pending 
some action by Congress, it is proposed to set aside for the records as large 
a place as possible in the semi-fireproof Munitions Building. 
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At present the greater part of the Government’s archives are stored 
in the two worst places to prevent them from deterioration, in attics and 
in cellars. To preserve papers under the best conditions requires an even 
temperature, light, and an absence of excessive moisture. In the attics 
the papers are subjected to a terrific heat in the summer time, so great 
that spontaneous combustion has been feared. The attic of the Treasury 
Building is a good illustration. A rickety stairway, hardly more than two 
feet wide, leads to the place where records of the greatest value are stored. 
Small skylights a good distance apart supply the only light, there being no 
windows. The papers are stacked on open wooden shelves which extend 
to the ceiling. They are covered with dust, and the older papers have 
been made so brittle by the excessive heat that at the first touch they 
threaten to crumble. 

Some of them taken out on occasion in the past have broken into 
small pieces when an attempt was made to open them. In such cases, 
where the paper is important, it is necessary to call in a manuscript restorer. 
In other parts of the Treasury Building, papers, through necessity, are 
kept in places where they are threatened with mold; Treasury archives 
are stored in chambers constructed around the superstructure of the 
sunken fountain at the north end of the building. Adjacent steam pipes 
have caused damage to valuable archives. Leaks have also contributed 
their share of damage. A few years ago an important historical paper 
of the Navy Department was discovered to be right under a leak; it was 
rescued before it was utterly destroyed. 

Among the papers are many of great and known historical value. 
The value of many more is unknown, and until the papers are gathered 
in one building, under one management, and properly classified, will not 
be determined. An officer of the historical branch of the War College 
happened to be poking through an old box of papers at the War College 
a short time ago. He noticed an odd, ancient-looking book. He fished 
it out, and found it was the order book of the Massachusetts regiment at 
West Point during the year 1789, giving the basis for a definite picture 
of the life of the regiment for that period. For safe keeping, the officer 
sent the book to the Library of Congress. No one knew that such a book 
was in existence, and there is no doubt that a classification of the material 
would result in many discoveries of interest, and some of great importance. 
As it stands now, historians desiring to make investigations at the source 
are at a heavy disadvantage, as compared with investigators in the 
European capitals. 

The marvel is that the archives have not suffered more than they have 
from theft and vandalism. A few years ago a laborer employed by the 
Treasury Department raided its records in search of old revenue stamps. 
He found many rare ones, but was not satisfied with merely detaching 
them. In order to cover the traces of his depredations he destroyed a 
large number of vouchers. Some time later a negro was discovered trying 
to dispose of two sacks of old Indian Office records. The archives of the 
House of Representatives have been among the most ill-used in Wash- 
ington. Old papers there show that the autograph hunter has been 
abroad, and it is a tradition of the file room that the open grate fire of the 
file room was once kept burning an entire winter with bundles of old 
petitions and papers. 
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Owing to the added material growing out of the war, a more deter- 
mined effort than ever before will be made to obtain from the next 
Congress authorization for the erection of a national archives building. A 
structure of not less than 3,000,000 cubic feet capacity to start with, it is 
estimated, would be required, under a plan that would permit of enlarge- 
ments as new demands arose. Such a building would cost, it is said, not 
much in excess of $1,500,000. The present outlay for rental of buildings 
to hold overflow papers would pay the interest on this cost. 


After the City Burns. 


By J. B. Deacon. 


Portions of a chapter on Fires from a book entitled “Disasters,” issued by the Russell Sage 
Foundation. Chicago fire, 300 lives lost, 100,000 persons homeless, 17,450 buildings destroyed, 
property loss, $192,000,000; San Francisco, 498 lives lost, 200,000 persons homeless, 28,188 
buildings destroyed, property loss, $500,000,000; Chelsea, Mass., 19 lives lost, 16,000 persons 
homeless, 2,835 buildings destroyed, property loss, $17,000,000; Salem, Mass., 2 lives lost, 
16,000 persons homeless, 1,792 buildings destroyed, property loss, $14,000,000. 

The abrupt flight of men, women, and children from their dwellings 
and places of employment to refuges in parks and open spaces, their 
houses and furniture perforce left a prey to the flames, the separation of 
families in the haste and confusion of the rout, the agony of fear and 
suspense until they are reunited, the utter dependence upon others for 
shelter, food, and clothing—this drama of a refugee is a characteristic 
which city-wide fires have in common. Fires such as these work sudden, 
violent, extensive, and prolonged interruption of the normal community 
life. They destroy vast stores of food and other necessities, dislocate 
transportation, disorganize business, throw thousands out of employment, 
and create relief problems which the prostrate community is unable to 
meet without outside assistance. 

With scarcely less rapidity than the advance of the flames or the flight 
of the refugees comes the formation of relief forces, first within the 
ill-fated city itself, and then, as the news of the calamity spreads and 
seizes on the imagination and sympathy of the public in other cities and 
towns and states. Not a few impromptu local committees, each rallied 
around some forceful man or woman and each working independently of 
the others, enter the field and essay such relief activities as seem to them 
of most importance. No doubt, in the very first days following disaster, 
these little bands render substantial help in meeting the great press of 
obvious and immediate needs, but their period of real usefulness is short- 
lived, and by continuing to maintain a separate existence after it has 
passed, as usually happens, they seriously hamper the execution of more 
comprehensive relief measures. 

The imperative first step in the organization of the relief forces which 
must be taken by the fire-stricken community is the appointment of a 
provisional central relief committee. The membership of this committee 
should include citizens of such commanding prominence as to assure the 
entire confidence of the community. It is of primary importance that 
men and women of broad experience in philanthropic and civic work 
should have a place on it, since they more than any other group in the 


community know the helpful resources of the city and how to invoke them 
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in behalf of those in distress. The prompt appointment of a central 
committee and the immediate announcement of its creation by official 
proclamation of the chief municipal officer establishes confidence through 
the assurance it gives that relief plans are under way and in the hands of 
responsible persons. It also operates as a deterrent of the tendency to 
multiply relief committees and provides an official medium for the 
collection and disbursement of relief funds and supplies. 

The provisional nature of the committee should be clearly understood, 
since freedom to form a more permanent organization after the relief 
problems created by the calamity have been gauged and the persons most 
capable of forming and executing the policies of rehabilitation have been 
discovered is an indispensable element of effective administration. More- 
over, the way is left open to place on the permanent committee representa- 
tives of outside forces such as the commonwealth, committees appointed 
by other municipalities and trade bodies, officers and special agents of the 
American Red Cross, and individuals from other parts of the country who 
have had wide experience in disaster relief. The experience of San 
Francisco, Chelsea and Salem, Mass., bears uniform testimony to the fact 
that the individuals and agencies who join hands with the community 
from without have given aid in the formation of local policies and have 
brought vision and constructive ability to the work of relief and 
rehabilitation. 

It is inadvisable to attempt at the outset an elaborate and detailed 
relief organization. In San Francisco, where this was done, the adminis- 
tration of relief was handicapped and retarded. The completion of or- 
ganization should await determination of the extent and nature of the 
problems to be solved and the forces which can be applied to their solution. 
This does not mean that the central committee should not act with the 
utmost promptitude and decision—for prompt and decisive action is the 
key to the control of the situation. It does mean, however, that the com- 
mittee should, at the beginning of relief operations, confine itself to the 
execution of tasks of immediate importance. 

Among the first duties of the committee are to see that the military 
are called out to keep order, and to be responsible for feeding and shelter- 
ing refugees. In San Francisco the United States Army, and in Chelsea 
and Salem the National Guard, rendered extensive and efficient service. 
While the United States army and the state militia are not relief agencies, 
they nevertheless possess discipline and organization and. command of 
supplies which enable them to feed and shelter large bodies of refugees 
more promptly and adequately than could be done if the task depended 
upon the formation of a special relief body. The city should’ be placed 
under martial law. The military officer in command should be made a 
member of the central committee, and power to seize needed supplies 
should be vested in the committee. 

Food and shelter are the necessities which must first be provided. 
Many of the fugitives will find temporary shelter for themselves with 
relatives or friends, or will be taken into the homes of strangers. In 
Chelsea, the night after the fire, relief workers were struck with the 
sudden disappearance of a large proportion of the refugees, and in San 
Francisco there was an immediate and extensive exodus of refugees to 
suburban points. But large numbers, and where the stricken city is inac- 


cessible to other communities the vast majority, will depend upon the relief 
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forces for the provision of food and shelter. Many of the fugitives will 
take refuge in churches, schools, and other public buildings, as well as in 
parks, public squares, and vacant lots. These people must be marshalled 
and colonized in refugee camps, at first in tents and later in frame barracks 
or inexpensive small cottages. Administration of these camps should be 
delegated to the military. 

Wholesale feeding of the refugees will be at first inevitable, and it, 
too, should be undertaken under the direction of the military. If the food 
supplies given prove inadequate, supplies should be confiscated. It may 
also be necessary to commandeer trucks for their carriage. None so well 
as the army can handle at the outset the tremendous task of organizing 
the unloading, storing, local transportation, and distribution of relief 
supplies, but later the work can be continued by civilians as one of the 
administrative branches of the central committee. 

Moreover, at the earliest possible moment, as has already been noted, 
wholesale distribution of food from relief stations should be supplanted 
by orders for groceries, as well as clothing and other necessaries, on the 
relief stores, and as soon as possible on local merchants. In San Francisco 
a food card was issued to each family. The card bore the name of the 
authorized recipient, the name of the station at which it was to be pre- 
sented, and the date of issue and expiration. Each card was good for 
ten days, and when rations were drawn the margin of the card, which 
bore the numerals from 1 to 31, was punched to indicate the date. One 
or more social workers should be assigned to each relief station for the 
purpose of interviewing and advising all applicants and recording essential 
information regarding them. ‘Through these means food distribution can 
be systematized, supplies conserved, repeaters eliminated, rations adjusted 
to the size of families and to special dietary requirements, food charged 
for or discontinued when families recover a measure of independence, and 
the ground prepared for the more careful consideration and individualized 
treatment of need which characterize the rehabilitation period. 

The distribution of clothing, blankets, bedding, cooking utensils, etc., 
has been at the outset, like the distribution of food, wholesale and indis- 
criminate. Within a very short time, however, it should be possible to 
introduce a system of requisitions on the central relief warehouse. 

Transportation is the fourth major task of emergency relief. It has 
been said already that a large number of refugees flee the city, even before 
the conflagration is over. There are many, however, who are held there 
by lack of means, but who wish to go to relatives or friends elsewhere, or 
to communities where they believe opportunities of employment await 
them. A bureau of transportation should be created, for which an oper- 
ating official of a railroad would perhaps make a satisfactory executive. 
There should be associated with him, however, a social worker, for the 
reason that the problem of transportation is one not merely of securing 
reduced rates and of seeing that people are assisted through the details of 
schedules, tickets, etc., but primarily of determining whether the welfare 
of the applicant will be advanced by sending him to the desired destination 
and of making sure that he will not there become a public charge. 

Among the tasks of emergency relief, that of safeguarding health is of 
vast importance. Army medical officers and Red Cross nurses will provide 
adequate sanitary supervision and medical care in the official refugee 
camps. Special sanitary regulations should be prepared and extensively 
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circulated. Civil health officers should be made responsible for the most 
intensive sanitary inspection and rigid enforcement of these regulations 
outside the camps. These measures bear such an intimate relation to the 
protection of health that a community cannot afford to leave the task in 
the hands of political job-holders. It is advisable for the central com- 


mittee to detail to each relief station a physician or group of physicians © 


whose services shall be available for medical examination and treatment 
of the sick. Nurses ought to be assigned to the districts, where they can 
render important service in the conservation:of health by reporting all 
cases of suspected infectious disease and by interpreting the sanitary 
regulations, 

The establishment of an employment bureau to facilitate the placement 
in other industries of those whose regular employment has been indefinitely 
suspended by the fire is a necessary part of relief administration. During 
the emergency period, it may be advisable for the executive committee to 
grant the employment bureau a sum to be disbursed as wages to those men 
and women for whom it seems wise to provide temporary work instead of 
relief. The work should be necessary and in the public interest, but of a 
kind that can not be undertaken under municipal auspices and is not 
properly a charge against a private corporation or individual. A danger 
to be guarded against ts the tendency of such employment to delay the 
return of men to permanent jobs. 

The period of emergency relief must be regarded as having terminated 
when temporary shelter has been provided for the homeless in army tent 
camps, barracks, and other available places, when the distribution of food 
and clothing has been extended to cover all current needs, health having 
been safeguarded meanwhile by rigid enforcement of sanitary regulations, 
inspection, prompt isolation of those suffering from infectious disease, 
and an impromptu medical and nursing organization, and when trans- 
portation to other communities has been arranged for those who appear 
likely to provide for themselves more quickly and completely by removal 
from the stricken community. 

At this point, relief administration passes to the tasks of rehabilitation. 
There is always danger that the emergency status may be continued longer 
than necessary and consequently that the starting or rehabilitation may 
be unduly delayed. Such delay involves extensive waste of funds, pro- 
longs the discomforts and privations of refugees, and retards the return 
of the community to normal life. These grave evils can be avoided only 
by instituting early in the emergency period a study of the rehabilitation 
problem and the formulation of definite plans. It is especially important 
that the relief committee associate with it for this purpose representatives 
of the American Red Cross and others who have had experience in 
rehabilitation work in other large disasters. 

The object of rehabilitation relief is to assist families to recover from 
the dislocation induced by disaster and to regain their accustomed social 
and economic status. Emergency aid takes into account only present 
needs ; rehabilitation looks to future welfare and aims not to restore losses, 
but to open opportunities. The relation of the recipient to the giver of 
emergency aid is one of passive acceptance, but in rehabilitation relief the 
relationship must be one of active and intelligent co-operation. Neither 
those who are incapable of self-help nor those who possess the resources 
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or enterprise to recover from misfortune without assistance are proper 
candidates for rehabilitation relief. 

The more lasting distress caused by city-wide fires arises from the 
destruction of houses and household goods and the suspension of business, 
employment and wages. Therefore, the tasks of rehabilitation lie in the 
direction of stimulating the return of workers to employment as rapidly 
as business recovery opens industrial opportunities (curtailing and dis- 
continuing relief at the earliest practicable moment bears a vital relation 
to restoring normal business conditions) ; of assisting artisans and small 
proprietors to resume self-support, by grants and loans for tools or 
business equipment; and of promoting the rebuilding and refurnishing 
of homes. 

Accurate information regarding the present and previous income of 
each family, its physical conditions, previous occupation, amount of 
losses, resources in savings, insurance, real property, ability and inclination 
of relatives to help, and its own plan for the future, is the essential basis 
for determining whether rehabilitation grants should be made and in what 
amount and for what purpose. If experienced social workers are in charge 
of district relief offices, much of this information can and should be 
recorded through interviews with members of families who apply at these 
stations during the emergency relief period. But interviews with members 
of families should be supplemented whenever possible through reference 
calls by social workers upon those who can throw further light upon the 
family situation—not because of mistrust of the family’s own statement, 
but because experience has shown that full data from varied sources 
enhance the helpfulness of relief. San Francisco demonstrated that even 
in disasters affecting scores of thousands, it is possible to make investiga- 
tions which will include at least one source of information besides the 
family itself and that the effectiveness of aid varies directly with the 
thoroughness of investigation. 

The nature and extent of the rehabilitation problem can be gauged 
in part from the records made in the district stations during the emergency 
period. And since it is assumed that a persistent effort will be made to 
reduce the volume of applications at relief stations at the earliest possible 
moment, the inclusiveness of registration will be determined by the prompt- 
ness with which it was instituted. But not all who will need rehabilitation 
assistance will have applied for emergency aid. It may therefore be 
necessary to adopt some means of reaching those in the refugee camps 
who have not been registered, to determine whether they are able, 
unassisted, to re-establish themselves. One way of accomplishing this 
would be to undertake a general census of unregistered refugees. It 
should be recognized, however, that this may result in artificially stimu- 
lating applications for relief. 

When the size and nature of the reconstruction work and the sum 
available for this purpose have been determined, or at least approximated, 
the relief committee should prepare a rehabilitation budget, estimating 
the sum required for each branch of work, and on the basis of appropria- 
tions authorized by the executive committee, should adopt tentatively a 
schedule of grants to be made to refugees for housing, business, and other 
rehabilitation purposes. It should also determine which activities are of 
most vital importance in restoring families to normal channels of life, and 
press first for the accomplishment of these. While grants ought, so far as 
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possible, to be adjusted to the requirements of individual families, for 
the purpose of starting them toward self-support by meeting just that part 
of the burden they are unable to carry alone, nevertheless tentative 
limitation of grants is warranted as an expedient for avoiding liberal aid 
for the early comers at the expense of later but equally needy applicants, 
wherever an unknown volume of later applications is anticipated or the 
ultimate size of the relief fund is uncertain. It is advisable to require 
each candidate for rehabilitation to form his own plans for the future and 
to indicate definitely what use he proposes to make of the grant in carrying 
out this plan. Naturally before making a grant, the relief committee will 
satisfy itself by an agent’s investigation and its own deliberations that the 
plan is feasible. A follow-up study of the rehabilitation grants made 
after the San Francisco fire led to the conclusion that in many of the 
instances where recipients of grants had not succeeded in becoming self- 
supporting, the failure might have been averted had the grants been 
reinforced by wise personal counsel and guidance for a few weeks or 
months. 

A most urgent and costly phase of reconstruction is that of withdraw- 
ing the refugees from the official camps and other places of temporary 
shelter and re-establishing them in permanent dwellings. In San Francisco 
it was found that the refugee population fell into four classes, and that it 
was necessary to make different provision for the rehousing of each class. 
There were (1) those who had previously been self-sustaining and 
property owners; (2) those who, while not owning property, had been 
self-supporting and who possessed initiative ; (3) the non-property owners 
who evinced little stability or enterprise or capability of making effective 
use of financial aid for the erection of a permanent home; (4) the chronic 
dependents. 

The method employed in assisting the first class was by offering to 
pay those who were otherwise unable to rebuild 334 per cent. of the cost 
of a dwelling, provided the grant did not exceed $500 and the house was 
built on their own property within the burned district. Thé procedure 
was for the applicant to submit his plan for approval, and if approved, 
upon completion of the house according to specifications, the money was 
paid over. 

The second class was helped by what was known as “the grant and 
loan plan.” 


The housing committee, assuming that theirs was in the highest sense rehabili- 
tation work, perfected a thorough system of investigation of all applicants. It 
defined its purpose to be: “To assist families in need of proper shelter to obtain a 
home suitable to their wants and in proportion to their earnings.” In placing the 
grants and loans, its theory was to give aid so as to stimulate the recipient to use 
it for the distinct benefit of his family. In a case where a family had heavy burdens 
and a limited income, money was granted outright. When there was reason to 
believe that a recipient could repay a part of the large amount needed, a grant was 
frequently supplemented by a loan. . .. In some cases the applicant deposited part 
of the cost of the house to be built, which was supplemented by a grant or loan. 
In other cases, the applicant being unable to make a deposit, the committee bore the 
entire first cost of the house. Many were aided who had no real estate before 
April, 1906, but purchased or leased a lot in order to build. . . . The loans ranged 
from $37 to $595, as the committee found it wise to... plan so that the amounts 
given or loaned should be such as would meet the actual needs revealed by a careful 
investigation. A reliable bank was enlisted to see that the loans were properly 
executed, mortgages recorded, and monthly instalments collected. [San Francisco 





230 AFTER THE CITY BURNS. 


Relief Survey, page 254. New York, Russell Sage Foundation Publication, Survey 
Associates, 1913.] 


The grant and loan policy had the beneficial effect of stimulating a 
large number to purchase lots and erect homes of their own who otherwise 
would scarcely have been likely to do so. 

Class 3, by far the greatest in numbers, was less capable of self-help 
than either of the preceding classes, and was appropriately enough the first 
to receive housing help. Within eleven months of the fire, 19 tenements ° 
with a capacity of 650 persons, 4,000 three-room and 1,500 two-room 
cottages, had been built by the committee at a cost of approximately $55 
per room. A large number of the cottages had served for temporary 
shelter of the refugees, supplanting tents at the approach of the rainy 
season. Ultimately over 5,000 of these cottages became permanent homes, 
for the most part, of Class 3 families, under an agreement whereby the 
occupant was to pay for his cottage in monthly instalments of approxi- 
mately six dollars for a three-room and four dollars for a two-room 
cottage. The amounts paid in instalments were later refunded to those 
who purchased lots to which they removed their little homes. 

Naturally, among the first to be differentiated from the general mass 
of refugees had been the homeless and friendless aged and infirm and 
other dependents of the fourth class. The city almshouse being over- 
crowded, when they were removed from the special tent colony where they 
were first sheltered they were placed in temporary barracks until finally 
transferred to a permanent home for the aged and infirm which was 
erected by the relief committee. 

Manifestly, it is neither necessary nor possible for the relief com- 
mittee to undertake business rehabilitation among the class of large or 
prosperous, moderate-sized proprietors. It is to be presumed that these 
groups possess resources which will make self-recovery possible. In 
business rehabilitation the proper field of the committee is among those 
who previqusly had been self-employing in a small way of business as 
keepers of shops, stands, eating places, or lodging houses, as vendors, 
etc., who had sustained total or seriously crippling loss of equipment 
through the fire, and who had no other way of supporting their families. 
At San Francisco the rehabilitation committee formulated the following 
policy : 

1. The committee is not disposed to set people up in business in which they 
have not previously been engaged, although it is possible some exceptions will have 
to be made. 

2. Estimates of amount necessary to start a business must be cut to the lowest 
practical figure. 

3. References and other evidence should be required that applicant is capable 
and that request is reasonable. 

The general aim of (the) committee . . . was to supply the right sort of man 
with money enough to pay one month’s rent, to buy the necessary fixtures, and to 
cover a deposit on stock or on machinery or instruments. The applicant went into 
debt for the rest of his equipment, with the idea of discharging the debt little by 


little from the profits of the business. [San Francisco Relief Survey, pages 171 
and 173.] 





NEW HAVEN CHAMBER OF COMMERCE BUILDING FIRE. 


The New Haven Chamber of Commerce 


Building Fire. 


By Charles E. Worthington. 
(Member N. F. P. A.) 


On the afternoon of Friday, January 15, 1920, fire broke out in 
the basement of the Chamber of Commerce Building on Church Street, 
New Haven, Connecticut, resulting in the death of two occupants, smoke 
prostration of ten more and of fourteen firemen, and serious danger to 
about one hundred others. 

The building is of modern fire-resistive construction throughout, 
reinforced concrete slabs on protected beams. Ten occupied stories, base- 
ment ; a partial story above the tenth for general use of the building, and 
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Two views of New Haven Chamber of Commerce building during the fire. Note 
rescue work to roof of adjoining building. 
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a rear extension two stories in height extending the width of the building. 
Elevator well was in three divisions, steel and wired glass, except for a 
large swinging iron door covering two sections in basement. Stairway 
was practically open. There was a longitudinal division wall in basement 
with two wooden doors on openings. 

One-half of the first floor was occupied by the Rembert Furniture 
Company, the other by the Steinert Music Company, the basement in both 
cases being used for storage of reserve stock. There was a baling press 
for waste paper near base of elevator. 

At the top of the elevator shaft a platform of plate-iron pierced only 
for cable holes carried the elevator machinery and almost completely cut 
off all draft. Above this was a heavy wired glass skylight in metal frame 
with a very small central ventilator (not an unusual arrangement). 

The fire was first discovered in the Rembert stock, about central in 
the basement and near one of the doors in the partition. There was much 
newly received stock in this basement from which the burlap and excelsior 
wrappings had not been removed, and more was being taken in. Origin 
possibly a loose match on floor ignited in some manner. 

The fire spread rapidly, so rapidly that the engineer of the building 
was unable to escape, and lost his life. The iron door covering two of 
the three sections of the elevator shaft was open or was opened (it is said 
that a relief elevator operator opened it in order to effect his escape, failing 
to close it after him), and into it the flames promptly rushed, the heat and 
smoke quickly reaching the top and mushrooming against the steel plates, 
quickly filling the elevator and stairways with hot smoke and vapor and 
rendering them soon useless as exits. So intense was the heat in the ninth 
and tenth stories that the concrete walls and ceilings were chipped and 
spalled, and the wired glass in the elevator doors fused. Nevertheless, one 
car, in the section not directly open, was operated long enough to effect 
the rescue of many. This section of the shaft is still operative. 

There was no fire at any time above the basement, the damage on first 
floor and above being wholly due to smoke, heat and water. The second 
death was that of a tenant on the tenth floor. 

On the rear of the building was an iron stairway open outside fire 
escape. When the building was constructed this was directly accessible 
from the hallways and visible, but later the rental value of the hall ends 
was seemingly deemed too great to sacrifice to the theoretical possibility 
of escape being ever needed in a “fireproof” building, and partitions were 
thrown across to provide additional offices. There appear to have been 
no signs indicating the location of the escape, now reachable only through 
these offices, and consequently it is probable that even the existence of the 
escape was largely unknown or forgotten. 

Some of the endangered people made their way down the stairs in 
season, and some were carried down the one operative section of the 
elevator; some found the fire escape, but beyond that the rescues were 
made by way of an aerial ladder thrown to the roof of a four-story build- 
ing providentially adjoining; from this roof an extension ladder was put 
up three stories to the seventh floor and scaling ladders used for the rest 
of the way. To the existence of this four-story building must be ascribed 
much oi the successful rescue work, and, in fact, that, even at that, 
more lives were not sacrificed is a “near miracle,” and much credit is due 
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the firemen for what they did—work that would be better appreciated if 
space would permit of more detailed description. 

In one way the narrow escape from an appalling disaster is the 
outcome of the somewhat prevalent belief in the virtues of fireproof con- 
struction as protection against an internal fire,—something which is true, 
perhaps, under certain conditions and with certain limitations, but condi- 
tions and limitations very rarely found and nearly non-existent where 
the products of combustion can find their way into vertical flues and 
unprotected passages. 

There would appear to be an imperative need of sprinkler equipment, 
thorough and complete, in the basements and sub-basements, at least, of 
all fire-resistive buildings, preferably covering the first floor also in case 
of mercantile occupancies. Structural obstacles inherent in their construc- 
tion are a serious handicap to fire departments in basement fires. There 
is also need of measures to secure complete and unobstructed ventilation 
at the top of all vertical shafts in the event of the mischance of fire finding 
its way to them, together with a means of wetting down or spraying such 
shafts internally. 

Judged solely in the light of actual results in money loss, this fire 
would not seem to call for extended comment. The loss to the building 
was small (said to be about $27,000), as would naturally be expected 
from its construction, and the destruction of life, happily, was limited to 
two. It was neither a “calamity” nor a “holocaust” in the ordinary ac- 
ceptance, but on analysis it is evident that the fact that it was neither 
depended upon the existence of favoring external conditions which were 
exceptional, not to mention excellent fire department work. 

A thousand steamships may graze as many icebergs and limp battered 
into port; hundreds of fishing craft may find death and destruction in the 
great green cliffs, but it is only when an “unsinkable” Titanic with its 
human load takes its final plunge to destruction in the North Atlantic seas 
that the world is at last aroused; yet had the warnings been at all heeded 
there need have been no calamity. 

Several years ago there was published in one of the current magazines. 
an article by an ex-member of the New York Fire Department describing 
a fire in a thirty-story office building, a basement and sub-basement fire, a 
thrilling story of daring rescues of the apparently hopelessly trapped 
inmates. Fiction, yes, but with a prophetic intent and warning, a picture 
of what might be from a professional fireman’s point of view, a story 
of threatened calamity barely averted by daring and intelligence. . 

The story is vividly recalled by this fire, which follows the fictitious. 
one rather closely up to a certain point, a point determined, however, by 
a fortuitous circumstance, the fortunate fact of an adjoining four-story 
building which enabled the firemen to reach the seventh story by aerial to: 
the roof of the lower structure and extension ladders’ to the seventh floor- 
from that, scaling ladders being used only to a limited extent. 

It is very certain that the four-story structure was not built in con- 
templation of this emergency, and very unpleasant to consider what might 
have happened if it had not been there. At the very best, its absence would! 
have cost many lives. 

It would be better, all things considered, if we could take more tm 
heart the things which did not happen, but which, except for some un- 
foreseen or uncalculated conditions, might have happened, to know where: 
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the road leads before the precipice is attained, and perhaps to rate safety 
to human life a little nearer to the rental value of a little space. , 

At any rate, it is very unpleasant to consider what might have occurred 
had the structure been a little taller or had there been no lower structure 
adjoining, or had the fire been a little further underground and conse- 
quently more troublesome to handle. 

The rumored attempted suppression of the fire by means of throwing 
on burlap and excelsior is not likely to be repeated, but it will be replaced 
by some other performance equally weird and inexplicable. The open door 
will be found wherever opportunity exists long enough, and so will the 
mad rush of smoke and vapors through shafts and their inevitable spread 
by “mushrooming” if they find no vent. 

Concrete construction is fire-resistive, incombustible and nearly inde- 
structible; so with concrete we may make a structure about as fireproof 
as a blast furnace, but we must not forget that what will keep heat out 
will keep it in and the reverse. We cannot heat a properly insulated fur- 
nace from the outside, nor will such a furnace heated to the limit function 
as a stove. Possibly the intensity of heat generated by combustion in 
almost completely insulated and refractive enclosures has received too little 
consideration ; at least the conditions of this fire suggest something of the 
sort. 

We can to some extent compel proper ventilation of shafts, and 
that would be one step forward. Sprinklers would be another, but how 
far we can control the purely human factor is a question yet to be solved, 
since nothing we have yet made is completely “fool-proof.” Maybe the 
smokeproof tower comes the nearest to that, and should be more generally 
insisted upon. 

But in any event we should learn more from the things that “didn’t 
happen,” since it is the actual “happening” we are trying to avoid. 


The Common Sense of Garages. 
Protection From, As Well As For, the Automobile. 


By Chas. E. Worthington. 
(Member N. F. P. A.) 


Courtesy Insurance Field. 


Of course the primary object of a garage is protection of a valuable 
apparatus from injury or deterioration by means of exposure to the 
elements and incidentally to provide shelter and protection to the owner 
or chauffeur while rendering those numerous attentions that the somewhat 
capricious machine demands. 

So garages are built, simple or ornate, cheap or costly, according to 
the taste or purse of the owner, having always in view protection for the 
automobile, but often with but little regard to protection from the auto- 
mobile. And because we have built so many garages without taking into 
account the dangers to be apprehended from the machine itself, we have 
imposed much needless labor upon coroners’ juries and overworked fire 
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departments, and have brought about a wholly undesirable increase in 
funerals and fire losses, nearly all of which might have been avoided 
without any appreciable increase of initial expense. 

There is one cardinal principle to be observed in garage construction 
—strangely enough, the particular principle usually neglected—ventilation ; 
not simply ventilation consisting of the admission of a definite volume 
of air, but ventilation arranged with direct reference to expected conditions. 
There are three deadly exhalations of the automobile, one vapor, two 
gases, all much heavier than air—several times as heavy, in fact—two of 
them violently explosive when mixed with the proper portion of air, and 
all invisible. 

The first of these is the simple vapor of gasoline, which is very 
volatile and which, because of some small leak or even careless handling 
in a confined space, may be productive of serious results. This vapor, 
because of its weight, falls at once to the floor, and may reach a consider- 
able depth without detection. _ Its action when inhaled somewhat resembles 
that of alcohol: exhilaration, followed by giddiness and a fall into the 
dense layer at the floor, where the poisonous qualities soon become 
effective. The odor, it is true, is penetrating and distinctive, but as it 
takes effect perception rapidly decreases, and many accidents have 
originated in merely stooping over a slightly leaky machine in a confined 
space. Its explosive qualities are severe, and since it does not mix 
readily with air the layer above the floor is likely to possess just enough 
admixture to impart maximum explosive qualities, ignition following a 
spark struck by the shoe nails or a flame from a carelessly dropped match, 
back fire, a lantern placed on the floor, or even a defective extension 
light! So great is its force of explosion that an exceedingly shallow layer 
suffices to bring about wreck and fire. 

The second is carbon dioxide (carbonic acid gas), a product of 
complete combustion and evolved only while the engine is running. This 
is invisible, heavy and practically odorless; it is not actively poisonous, 
but negative in action, will not support life or fire, but is speedily 
asphyxiating since by its weight and refusal to mix with air it completely 
displaces a like volume of air. 

The third and by far the most dangerous is the deadly carbon 
monoxide, a product of incomplete combustion which is always given off 
to some extent by engines while running. So poisonous is this gas that 
a 2 per cent. mixture in the air is said to produce fatal results. This is 
invisible, tasteless and odorless, also heavier than air, but mixing with it 
a trifle more readily than the others. It is violently explosive with certain 
mixtures of air. 

There are no complete statistics available, but it is fair to attribute 
practically every garage fatality (in small garages) to the action of one 
of the three. It is not that every one working in an inadequately pro- 
tected garage suffers even discomfort, but that the percentage of those 
who do is large enough to call for stringent precautions. 

Clearly our first step is the elimination of the vapor hazards both to 
fire and life as far as possible, for the vapors and gases we will always 
have. As we know, the danger begins at the floor, and there heavy 
non-visible vapors and gases have the further property of accumulating 
in undrained depressions and pockets, and remaining for months in an 
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explosive condition awaiting the chance spark, for since they do not mix 
with air they do not evaporate as water does. The floor, therefore, must 
be as nearly level as is possible or slightly pitched uniformly in one 
direction ; of non-absorbent material, since an absorbent floor will retain 
gasoline to be vaporized continuously later. There must be no basement, 
cellar or any closed spaces under the floor, which should be laid solidly 
upon earth or cinders throughout, and depressions for drains should be 
as shallow as practicable. 

Drainage to a dry well or cesspool should never be considered except 
through a tight trap with effective water seal and an open vent in the 
cesspool or well below the level of the trap, preferably with an effective 
spark guard. Open drains should fall as uniformly as possible and 
contain no pockets. It is an advantage if the garage be located on a slight 
elevation. 

For interior ventilation a series of one-inch pipes carried through 
the side walls at intervals of about five feet and terminating in the open 
air by turned-down elbows will suffice to prevent any accumulations of 
vapors. They should be placed as close to the floor as is possible. Some 
controllable overhead ventilation is needed, but it need not be extensive. 

Lest there be some fear of cold floors, it may be observed in passing 
that so long as these openings are kept close to the floor line not only will 
no cold air enter, but in the case of a heated garage it will heat more 
quickiy and the floor be much warmer. This will not be true, however, 
of larger openings elevated well above the floor. 

Ordinarily such means of ventilation could be expected to clear the 
air, even with the engine running, but it is not wholly dependable, and 
an open door may be assumed in every instance as necessary so long as 
the engine continues to run. Windows or any openings that do not reach 
down to the floor do not provide absolute safety. The pipe ventilation 
would in general protect even from spilled gasoline, but the percentage 
of carbon monoxide needed for toxic action is so minute that no taking 
of chances is justifiable. 

Lighting must be arranged with consideration of the possible presence 
of explosive vapors, since no system of ventilation can be regarded as 
infallible; and it is at once evident that open lights of any sort, gas, 
candles, lanterns or the like, are not admissible. Incandescent electric 
light is the only resource, and in installing this all wires should be in good 
conduits, drop lights in pipe hangers, and all lights in vapor-proof globes 
and keyless sockets. Switch, if within the garage, should be at least five 
feet above the floor and of non-sparking variety. Extension cord should 
be heavily insulated and the light should be in double globes, with wire 
guards, and turned on at the five-foot level. 

Where electric lights are impossible, devices may be resorted to which 
are in common use in many factories where highly explosive vapors are 
found, these being reflector lanterns placed outside of tightly glazed 
windows. 

For the same reason, no heat may be used other than steam or hot 
water generated in a separate room which should not communicate with 
the garage. The pipes should enter the garage near the ceiling, and, in 
fact, better heating results will as a rule be obtained from overhead 
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radiators, especially if floor ventilation is good. A very small heater 
suffices for an ordinary garage. . 

Because of the occasional necessary use of flame, it is often desirable 
to embody a small room for a repair bench in the plan. Such room should 
be separated from the garage by a good fire door, and the threshold of 
the door should be carried up four inches or more above the garage floor. 
A somewhat better method is to lay the floor of the repair room some 
six or eight inches higher than the garage floor, thus avoiding any overflow 
of vapors under most conditions. 

These are the essential structural conditions for safety concerning 
which there would appear to be no opportunity for discussion or adverse 
opinion. 

The exact material of the superstructure is, however, open to question 
since the circumstances may differ greatly. If the garage is within five 
or even ten feet of another building, completely fire-resistive construction 
and wired-glass windows would appear to be imperative, and unless the 
separation exceeds thirty feet at least non-combustible (all metal and 
similar) construction should be used. Beyond that distance there would 
be an option of wood, with a brick or concrete division wall, at least if 
there is a heater or repair room. The ideal garage in any location is, 
however, a completely fire-resistive structure, since it not only protects the 
machine from fires of external origin, but also gives a chance of salvaging 
much of the machine in case of self-ignition. 








eo ee 


~*~ 
GROUND PiAN HEATER 


Tleating System Arrangement 


So far it has been assumed that the garage is a one-story structure 
for that use only, but at times a second story for other purposes is 
contemplated. In that event the essential additional requirement is that 
the separating floor be fire-resistive, vapor-proof and impenetrable to 
liquids, and that the non-garage portion be wholly cut off by fire-resistive 
material in the matter of entrance and exit, and in no case entered through 
the garage, directly or indirectly, and that no such second story or 
occupancy should ever be considered in a wooden building. 

Some comment upon certain features of equipment and gasoline 
hazards seems advisable. Gasoline should not be kept in a garage except 
in very limited quantity in safety cans, but pumping from a buried tank 
by pumps of approved construction is entirely permissible. Approved 
pumps, however, are not to be construed to include sucker pumps 
requiring priming in the open. Gasoline is a reservoir of electricity and 
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easily excited by agitation, especially in cold weather, or by pouring 
through strainers of animal fiber, since the friction of pumping develops 
electrical action. Therefore, if gasoline is poured from a can through a 
strainer into the reservoir of the machine only a wire gauze strainer 
should be used, and contact with the body of the machine should be 
maintained by a chain or copper wire of good size attached to the can 
and thrown over the body of the auto. If by hose through a brass nozzle, 
complete contact of the nozzle with the machine must be assured while 
pumping. All wooden or insulating grips of any description should be 
removed from cans and pails (a pail with a wooden grip should never 
be hung on a pump), nor should any foreign matter be removed from 
gasoline by inserting either the hand or a piece of metal, but always by 
use of a stick. Unless these precautions are taken, there is always the 
likelihood of a spark from the static electricity igniting the gasolene vapors 
or of the negligent person receiving a severe electric shock. There is, to 
be sure, a personal factor in this last, but it cannot be determined in 
advance, nor can the precise conditions of operation be foretold. A man 
may insert his hand in freshly pumped gasoline nine hundred and ninety- 
nine times with impunity, and disaster may follow the thousandth time. 





AIRPLANE FOREST FIRE DETECTION. 


Airplane Forest Fire Detection. 


At the conclusion of the first season in which aviators have maintained 
an organized fire patrol in the United States, the officials of the Forest 
Service state that the record made by the airplane has proved beyond 
question its effectiveness as an aid in discovering and locating forest fires. 

This new flying undertaking was performed by the Air Service of the 
War Department, with its personnel and equipment, and at the expense 
of that organization. For three months uninterrupted service was 
maintained, and a total of 745 flights covering 92,605 miles were made. 
Many fires were discovered, located, and reported in advance of the regular 
Forest Service detection organization. 

Six patrol routes covering National Forest areas of high value in 
California were followed, and twice each day six Curtiss airplanes covered 
the better part of 9,000,000 acres of rough, mountainous, heavily timbered 
country. The average non-stop run was 160 miles; the average round 
trip, 320 miles. 

Critical Period. 


With the opening of the hunting season in the middle of the second 
month of daily flying above the forests, the fire situation in northern 
California became critical, and an extension of the principal factors 
necessitated a complete reorganization of the whole air patrol in Cali- 
fornia. De Haviland planes were substituted for the slower planes of 
smaller gasoline capacity and less climbing power. Two new bases were 
established. New daily routes were laid out, one of which covered 560 
miles, and the service was extended from the original five to fifteen 
National Forests in California. 

Beginning September 1, eight airplanes covered twice each day more 
than 16,000,000 acres of National Forest, and, incidentally, 5,000,000 acres 
of privately owned timber lands. Eight additional airplanes were used 
on alternate days to allow for necessary repairs and relief of pilots. 
Sixteen pilots and 22 mechanics were assigned to the work. Up to the 
first of October only six forced landings, with one fatality and no injuries 
to pilots or observers, occurred. Damage to the airplanes, considering the 
number of miles covered and the rough country patrolled, was negligible. 
No figures as to the cost of the experiment have been made available. 

In the discovery of fires the air patrol showed itself 85 per cent. 
efficient, and it is declared that it can be made practically 100 per cent. 
efficient either by providing for a longer period in the air or possibly by 
making the time of flight correspond more closely to the hours of the day 
when the largest percentage of fires start. 

Experience shows that while the effective “discovery radius” varies 
with atmospheric conditions and the height of the observer, an observer 
at an altitude of 5,000 feet can detect a fire at least 30 miles distant. 

Though experience and familiarity with the country are important 
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factors in accurately determining the exact location of fires, wonderful 
results were obtained by pilots entirely new to the region, but equipped 
with such maps as were available. One lieutenant, flying a De Haviland 
over an entirely new route, placed within one-half mile of its actual location 
a 200-acre fire that was 35 miles away. To see it he had to look almost 
directly into the sun. 

Reporting Fires. 


On the whole, the reporting of fires—as distinguished from discover- 
ing and locating them—was not so satisfactory. Parachutes with messages 
attached, which were occasionally used, proved to be uncertain. Carrier 
pigeons released in the air and reports made by telephone and telegraph 
after landing were found to be too slow to ensure best results. 

It is believed that the wireless, preferably the wireless telephone, offers 
the solution of this difficulty in the air-service fire patrol. 

Without wireless or some other method of hastening the reports, the 
airplanes can never function as efficiently as the present lookout system, 
say the Forest Service officials. In the matter of procuring reports of the 
progress of fires already known to be in progress, it has been found 
entirely practicable to get quicker, more complete, and more satisfactory 
reports by means of the airplane than by any other method so far tried. 
This applies either to small, widely scattered fires or to large conflagrations, 

It seems possible that the use of airplanes has been beneficial also in 
lessening the number of fires. One valley in Southern California until 


this year has been the scene of repeated devastating fires, due no doubt to 
carelessness. With airships flying overhead twice daily, the valley has 
been without fires. The moral effect of the air patrol is credited with the 
change. 

As a result of this season’s record,-a request has been made for 
continuous daily airplane patrol of all the National Forests in California. 
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PROTECTING OIL STORAGE TANKS AGAINST LIGHTNING. 


Protecting Oil Storage Tanks Against 
Lightning. 
By Sir Oliver Lodge, F. R. S. 


[NOTE: The accompanying article, discussing protection of oil storage from 
the perils of lightning, written by Sir Oliver Lodge, F.R.S., one of England’s 
foremost scientists, is reproduced from The Petroleum World, of London. 

The report was prepared at the request of Sir John Cadman, K. C. M. G., 
Director of Petroleum in England. In printing the report, the World says that in a 
letter to Walter Long, minister in charge of petroleum affairs in England, Sir John 
Cadman said: 

“Sir Oliver Lodge’s report, which is attached, summarizes the whole question 
of protection of storage tanks from lightning, and will, I venture to think, be 
generally accepted as an authoritative pronouncement on the matter. It will be of 
considerable interest and value to all who are engaged in the petroleum industry.” 


The problem of complete protection is not an easy one, and has 
naturally entailed differences of opinion and differences of practice. 
Approximate or rough-and-ready protection, which is good enough for an 
ordinary building, is insufficient for dangerous material; and the precau- 
tions that have to be taken may differ again if the material is liable to 
vaporize or leak. 

There are a few facts well established in electrical science which can 
be borne in mind with security, and the chief of them is that a complete 
metallic enclosure protects everything in its interior, so long as it is 
complete. This is known theoretically, and I also have made many 
experiments to try to get the smallest scintilla of a spark, or the smallest 
effect on an electroscope, inside a closed metallic cage which was receiving 
violent flashes on the outside, but no trace could be got. 

That, therefore, is a trustworthy fact; but in applying it there must 
be caution that it is properly understood. For instance, an umbrella-like 
building of sheet metal consisting of roof and walls is not a complete 
metallic enclosure; and however well the walls are earthed, a spark is 
possible in the interior which may ignite inflammable matter. To maké 
it a complete enclosure, a metallic floor must be added, and, of course, 
roof, floor and walls must all be joined up together. Such a building 
would protect any explosive in its interior, even though provided with 
ventilating and other apertures, provided these were not too large in size. 
For instance, an ordinary parrot cage forms a practically perfect protector. 

Nevertheless, it is possible inadvertently to spoil a complete metallic 
enclosure and, so to speak, turn it inside out, by introducing an insulated 
conductor through the walls—for instance, an electric-light wire or a 
telephone wire. This completely removes all protection and enables 
outside disturbances to get to the interior. The introduction of gas and 
water pipes would, do the same thing if they were insulated where they 
entered ; but there is no need to insulate them, and if at the place they 
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enter they are thoroughly connected up with the metallic walls or floor, 
they do no harm at all. An electric disturbance cannot utilize them to 
get to the interior in the smallest degree if there is complete metallic 
continuity. 

But, assuming that everything is made right to begin with, there are 
certain possibilities by which metallic continuity may be impaired; the 
chief of these is corrosion. It seems also possible that if the roof were 
thin and struck by a violent flash of lightning it might be perforated or 
destroyed. Such damage, however, would in all probability limit itself 
to a small patch, and the flash would not even then have been able to 
enter the enclosure. I doubt if experience has ever exhibited damage 
from this cause. ; 

The protection of oil in metal tanks would seem comparatively easy, 
because the tank must be a complete metallic enclosure—floor, walls and 
roof—and no insulated conductors are likely to be passed through. Hence, 
if the tank has no leak and no vent, it is absolutely safe, whether earthed 
or not. But a tank must, I suppose, always have a vent—say, a vertical 
pipe rising to a certain height. It would be well to cover the mouth of 
this vent with an open wire cage easily visible from below. 

But insofar as vapor is given off, and insofar as leakage of oil is 
possible, there is always a possible danger of fire; and the fire may be 
started not only by lightning itself, but by a very insignificant subsidiary 
spark, such as is liable to occur in the neighborhood of a lightning flash 
in quite unsuspected and unlikely places. I have had sparks occurring, 
for instance, between gas and water pipes, although, naturally, they were 
both perfectly earthed ; also from a gas burner to anything near it; and a 
very small spark is able to ignite gas or to blow an Abel fuse. 

Any oil or vapor, therefore, which escapes from the tanks must be 
regarded as liable to ignition, and precaution must be taken to prevent the 
flame from entering the tank. It seems to me that this can be done, on 
the principle of the safety lamp, by providing the vent with suitable wire 
gauze; and I take it that no small leak in the tank itself could possibly 
transmit flame. 


Conductors Not Recommended. 


Nevertheless, flames in the neighborhood of oil tanks are not wanted, 
and therefore it is undesirable to encourage lightning flashes in their 
vicinity. For that reason I should not recommend the attachment of any 
lightning conductors to the tanks ; I should not even recommend the special 
earthing of the tanks. I do not want them to be regarded by the lightning 
as a good way to earth. 

It is preferable that they should not be struck at all, not because of 
the risk of the lightning getting inside, which is impossible, but because 
of the danger of accidental and trivial sparks all about the neighborhood, 
which might ignite vapor or other inflammable matter; though no doubt 
precautions are taken for the prompt extinction of these small subsidiary 
fires; nor would they be likely to occur if everything were air-tight and 
all joints good. The tightness of joints in pipe lines becomes, therefore, 
an important consideration, even from the lightning and fire point of view. 
Of course, any pipe line entering a tank should be metallically joined to 
it where it enters. ; 
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There remains the question whether lightning rods at a distance from 
tanks, either well above them or in a large ring surrounding them, are 
desirable or not. I am not surprised that these should have been advocated, 
but, on the whole, I am disposed to think that they are better away. A 
lofty, metallic cage surrounding the tank would be duplicating protection 
unnecessarily and in a troublesome and expensive manner. A ring of 
poles all round the tank, if at a considerable distance from it, would not 
afford much protection; and if too near it they might accentuate the 
danger of subsidiary sparks; hence, on the whole, I think poles are 
better away. Anything that would encourage a lightning flash in the 
neighborhood of tanks is detrimental. 

There remains the question whether the use of points for promoting 
silent discharge—which in the case of buildings is one of their chief 
functions—should be utilized in connection with oil tanks and explosive 
stores. Insofar as such points tend to reduce the dangerous tension in 
the air, they are good; but insofar as they tend to make an easier path 
for a lightning flash, which might otherwise not occur, they have disad- 
vantages in a place where small sparks and fire are dreaded. 


Discharge Points Undesirable. 


Pointed rods are right for buildings. The object of a lightning 
conductor on, say, a church, is to say, “This way to earth,” in the hope 
that the flash will take that path and no other. As a matter of fact, 
subsidiary flashes do take other points of the building as well, even 
though the main flash goes by the main conductor. Hence, to get 
protection, many pointed conductors have to be used; but they, all of 
them, try to coax the lightning into themselves by offering an easy path 
and breaking down the air above them—in other words, what is popularly 
called “attracting” the lightning. 

I am inclined, therefore, on the strength of what I have said, to 
regard points near oil tanks as undesirable. 

But if an oil tank has a vent pipe rising some feet into the air, even 
though capped by a metal cage, lightning, though unable to enter the pipe, 
might, if even a small residuary flash struck the cage, ignite some vapor 
which was issuing therefrom. It is undesirable that vent pipes should be 
struck ; hence it would be well to provide an exit for the vapor below the 
highest point of the pipe, or to prolong the pipe, by rod or otherwise, 
above the level where the vapor is likely to be. On the whole, however, 
such vent pipe would constitute a danger, and it is better that the vent 
should not protrude—at any rate, not in a vertical direction. Presumably, 
it might be recurved downward, so that the vapor should be delivered at 
a lower level, where, perhaps, it could be more conveniently collected or 
dealt with. 

But I am now going into small details and local circumstances on 
which I have insufficient information. 

The only part of this report on which I lay emphasis is the general 
scientific principles on which it is based and about which there is no 
doubt. Details of application may always give rise to differences of 
opinion and be to some extent a matter of judgment. In. general, the 
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amount of insurance considered necessary against a given hazard is always 
a matter of judgment. 

On the whole, I am inclined to think that metal tanks, not over- 
elevated and not specially earthed, with good joints and free from leaks, 
are as safe as anything can well be, provided the roof and other parts are 
examined from time to time from the point of view of corrosion, the 
liability to which may be a question of atmosphere. 





SAFETY EDUCATION IN THE PUBLIC SCHOOLS. 


Safety Education in the Public Schools.” 


By Albert W. Whitney. 


General Manager, National Workmen's Compensation Service Bureau. 


(Member N. F, P. A.) 


The National Safety Council has the temerity to appear before you 
with a request for the inclusion in the public school curriculum of 
auother interest. We are sufficiently familiar with the perplexities of 
trying to compact into a child’s one small head all that he ought to 
know to realize that we are treading on dangerous and sacred ground. 
If we are to be successful in presenting our claims for the teaching 
of safety in the public schools it can be done only by convincing you 
that a real need exists, that it can be met in a way that will at the same 
time enrich the child’s mental and spiritual life and that the accommo- 
dation in the curriculum can be made without seriously affecting other 
important interests. 

May I further endeavor to make our intrusion seem less unusual by 
recognizing that this forcing in upon you of the real needs of the world 
as developed by experience is inevitable. The curriculum is only a 
inicrocosm of the big world of reality and as new interests or old interests 
in new colors come to the front you will be engaged in a perpetual 
attempt to make the best possible adjustment of the studies of the 
curriculum to meet these conditions. 

Having told you things that you already know may I now tell you 
what I am sure you have not realized, the toll that accidents are taking 
of the life and strength of the country. 

The number of deaths due to accidents in the United States is 
in the neighborhood of 70,000 a year and the number of serious accidents 
other than death about two million. In other words we have in our 
factories and streets the equivalent in their effect upon our, own people 
of two European wars going on all the time. More specifically, the 
casualties due to accidents in this country during the period of our 
participation in the war were twice as great as the casualties to our 
soldiers in battle. Year in and year out there is this perpetual wastage 
of life and limb, this agony of torn flesh and spilt blood, this tragedy of 
husbands and fathers torn from their families, of little children brought 
lifeless or bleeding to their parents’ feet. This is not a sacrifice for a 
principle, for liberty, for democracy, for right and truth; it is only a 
passionless, senseless tribute to carelessness and ignorance. A wife or 
mother who has given her husband or her son on a French battlefield 
has received some return for his life in the high emotion of the struggle 
for a better world, but a wife who in place of her husband receives flesh 


*Speech before National Education Association at Milwaukee, July 4, 1919. 
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torn to pieces by the gears of a lathe or a father and mother to whom is 
brought the form of their child crushed under the wheels of a trolley car 
have no such exchange; they have only the agonized cry of wanting to 
know what the purport of a world can be in which such meaningless 
things can happen. 

Much has already been done to lighten this horror. Most of the 
industrial plants of the country have done something to reduce their 
accidents and in the case of many the undertaking has been thorough 
and effective. Many plants have been successful in reducing their 
accidents to a third of what they were under old conditions. Workmen’s 
compensation laws which lay the responsibility for accidents directly 
upon the employer himself had much to do in arousing an interest in 
this work, but to the credit of employers be it said that this interest 
once aroused has gone forward because of the driving force of the appeal 
of humanity and efficiency. The strength of the movement can be meas- 
ured by the growth of the National Safety Council. Founded in 1912, 
it has now a membership representing over six million of the industrial 
workers of the country. Its activities are having a profound effect. Up 
to recently the work has been largely industrial and has perforce had 
to do with more immediate and obvious needs such as the mechanical 
guarding of machinery and the organization of shop committees. This 
work, however, is now so well under way that the Council can direct its 
efforts toward the field of public safety and toward fundamentals, and 
of these there is none so important as education. 

The problem is at bottom a psychological one, to get people to 
think in terms of safety. Safety, the saving of lives and limbs, is part 
of the conservation movement, and conservation is a part of efficiency. 
Engineers are thinking in terms of efficiency ; they are beginning to think 
in terms of conservation, and this must inevitably bring with it the 
conservation of humanity as well as of materials and energy. 

Already a number of universities have incorporated safety work in 
their engineering curriculum, not only in connection with actual shop 
practice, but as a part of such courses as industrial management and 
machine design. 

The Federal Bureau for Vocational Education has made the teach- 
ing of safety and hygiene an integral part of the work in all vocational 
schools. The National Safety Council through its local councils and 
the American Institute of Safety are both carrying on a most important 
educational work among plant inspectors and foremen. 

So much briefly for what has been already done in the educational 
field outside of the public schools. It is the public school, however, that 
is the most fertile ground of all. If men and women are to have a regard 
for safety that will control their lives in an important way, they must 
get it while they are children. The problem is therefore to introduce 
safety education into the schools in such a way that it shall permanently 
affect the child’s way of thinking. 

While the National Safety Council was considering how it might 
best attack this problem, it was fortunate enough to have the problem 
actually solved before its eyes. What remains to be done is for the most 
part only to spread the news of what has been accomplished in the St. 
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Louis schools under the leadership of Dr. E. G. Payne, of Harris 
Teachers’ College. 

The problem of introducing one more subject into an already 
overcrowded curriculum is something to be undertaken with respect and 
fear. Dr. Payne had so much respect for the feelings of teachers that 
he did not even attempt this. He did something different and much 
better: instead of introducing a new subject, safety, he introduced safety 
into all subjects. 

May I attempt in an unprofessional way to describe the pedagogical 
problem? Education consists in the acquisition of certain processes, 
principles and points of view that have a practical application to the 
business of living; it is the building up within the child of a mechanism 
for grasping the world. These principles cannot be taught, this 
mechanism cannot be built, out of abstractions. The links of the 
mechanism must be made out of materials that are in the child’s life. 
Principles must be pressed out of some body of experience. The more 
closely this body of experience approximates to the real life of the child 
and is in fact the real experience of the child the more effective the 
result will be. Not only are principles and processes thereby impressed 
with a vital power and meaning that they would not otherwise have, but 
at the same time a large body of facts and conclusions become available 
for application in the real business of life. In other words, the only 
way to learn is from life itself, and the schools must be approximately 
a working model of life. The principles of life and the facts of life can 
and must be got at the same time. 

In primary and secondary education this principle has a respectable 
standing; in university education it is far from admitted, at least in 
general practice. There is still thought to be some virtue in pure culture, 
either taught in the abstract or as little contaminated as possible with 
practical affairs. The sooner that life is thought of as one whole and 
not cut up by compartments, into business, culture, religion and art, the 
sooner we shall have a satisfactory world. 

What has been done in St. Louis is to use the child’s knowledge and 
intuition of danger and safety as a part of that body of experience out 
of which the educational mechanism is to be made. In this process 
safety takes its place only as one of a considerable number of equally 
important interests. Other bodies of experience which are made use 
of in a similar way are those arising out of the child’s interest in nature, 
in health, in school discipline, in civic and national life, and particularly 
in the last two years the absorbing interests connected with the war. 

The interest in safety on the part of children has probably a larger 
dramatic and emotional element than in the case of grown-up people. 
We older people have many interests, such as politics, religion, art, the 
exigencies of making a living, that scarcely affect the child’s conscious- 
ness. In our own experience life becomes so complicated by other more 
subtle dangers that physical danger has lost much of its poignancy. In 
the case of the child, however, the presence of physical danger is the 
cause of vivid reactions arising both out of his intuitional background 
and out of his reasoning. 

This conclusion is amply borne out by the experience with the 





248 SAFETY EDUCATION IN THE PUBLIC SCHOOLS. 


children themselves. I was fortunate enough to be able to witness a 
demonstration of the safety work in the St. Louis schools; I can testify 
to the absorbing interest which it awakened in the children. With your 
permission I will attempt to describe the way in which the work is 
carried on. 


During the first four grades the effort is particularly directed toward 
the formation of habits of safe conduct. Over against the intuitive 
appreciation of danger are developed normal reactions, which, with 
repetition, become established as safe habits. In these early grades the 
dangers treated must obviously be of the simpler type, such as crossing 
the street, playing with matches, and getting on and off of cars. The 
dangers furthermore are personal: the action of the child in general is 
directed toward his own safety. In the following grades not only are 
dangers of greater complexity treated, but the points of view are 
successively developed in the child of responsibility for the safety of his 
immediate associates, and of the community, and of the nation. In 
other words, the content of the idea of responsibility is gradually 
developed outward from the individual himself so as finally to include 
the whole of society. 

With the development of the child’s reasoning powers, the emphasis 
is also shifted from the inculcation of habits to the development of more 
reasoned behavior. So much for the nature of the work in general. 

Now let me give you some details. There are plenty of examples 
to be had in the safety field for arithmetic classes. The statistics of 
accidents, particularly the tendency toward a decrease in the field of 
industry and the great increases in the field of public accidents, par- 
ticularly in connection with traffic, lend themselves admirably not only 
to examples in percentage and other simpler operations, but to a treatment 
by means of graphs which is most interesting. The interest of the 
children in this work and its educational value are unmistakable. 

The reading classes get their material largely from the newspapers. 
It is needless to say that the preventive side is emphasized in the reading 
as well as the more harrowing tale of accidents themselves. 

The drawing classes find a live interest in the illustration of accident 
situations and in the preparation of slogans that will make a vivid appeal 
to the eye as well as to the mind. 

The geography classes concern themselves with such matters as the 
life-saving service on the coast, the fire hazard in cities, the forest fire 
hazard, and other hazards that have a localized interest. 

The nature classes study the safety motive as it unfolds itself in 
the various adaptations of animals and plants to their environment, beaks 
and claws for defence, wings and swift legs for escape, protective 
coloring for concealment. 

The work is carried into the dramatic field, first by means of a series 
of tableaux, and second by means of simple plays, both prepared and 
executed by the children. 

The work and interest do not stop, however, with what is purely 
theoretical. In the St. Louis schools there has been developed, not 
strictly a system of self-government, but an advisory system which 
works in close co-operation with the school authorities. This is worked 
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through a series of committees of pupils that have to do with all the 
school interests in which the children may be properly concerned. I 
had the privilege of attending one of the frequent luncheons of the 
chairmen of these committees—children, of course—and can testify to 
the eager and effective and practical interest that the children are showing 
in the problem of developing their school community along right lines. 
Among the most important of these committees are those that have to 
do with school safety; for instance, the street crossing committee, which 
has its regular school policemen—children, of course—at the crossing 
each day to help to direct traffic and to get the little children safely 
across the street. On school picnics the safety committee is particularly 
on the job and takes a vivid interest in seeing that nothing happens to 
mar the happiness of the day. 

The work of the committees does not stop at the school. Some of 
the committees visit shops and even the coroner’s office; there are 
conferences between the school committees and the safety committees 
in the shops which it is safe to say promote a wholesome sympathy on 
both sides. 

I cannot tell you how touching was the appeal of these little citizens 
as I saw them in the St. Louis schools feeling the first stirrings of their 
responsibility in the world problem of human suffering. 

Such a gripping interest as this might easily become morbid if it 
were given too great an opportunity to expand. Remember, however, 
that this is only one of a number of similar interests—and that it has no 
more than its normal place in the child’s school life. 

To recapitulate: In the St. Louis plan safety is not taught as an 
additional subject; it is not taught as a bundle of precepts; but it is 
made to occupy an organic place in that body of experience which is 
used as the medium for teaching. 

I feel that I have demonstrated two of the points that I set up: 
first, that there is a real need for safety education, and second, that it 
can be introduced without deranging the curriculum. I have more to 
say, however, on the third point, namely, that safety education can be 
made to accomplish results, not only in the reduction of accidents, but 
in the enrichment of the child’s mental and spiritual life. 

If the world is really that finely organized tissue that we believe 
it to be, it would be indeed strange if we could effect any important 
material improvement without creating a lasting emotional impression 
at the same time. 

Something of this must have stood out in my account of the work 
in the St. Louis schools. One more thing, however, I must prove before 
you shall be satisfied. I must show you that safety is something positive, 
that it is not merely a system of inhibitions. 

May I, for the sake of knocking him down, erect an adversary who 
shall say: “The desire for safety is an ignoble motive. The very flower 
and savor of life is adventure. To the extent that’ safety cuts adventure 
out of life, life becomes insipid, life is reduced to a dull monotony of 
material well-being but of spiritual poverty.” 

I respect my adversary for his fine intolerance of what is merely 
negative; I am sorry that he has failed to see that safety has its positive 
side as well as its negative side. 
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The confusion comes from the fact that safety is a bilateral idea. 
But, like most people with two faces, it presents only one to the public. 
The two faces are “Safety from’ and “Safety for.” It is only the 
former idea that you are thoroughly familiar with. Not the least of the 
concussions of President Wilson’s famous phrase, “to make the world 
safe for democracy,” came from the fact that he showed the other face 
of safety, the positive face. He might have said, “to make the world 
safe from autocracy.” If he had done this he would have been negative, 
conventional and commonplace. It was that positive, forward-facing 
appeal that stirred our hearts and imaginations. 

In every case the positive face is there, though hidden. It is a 
curious circumstance of our life that safety comes to us usually on the 
negative side. Just as the newspapers present life on its seamy side. 
When I read of a divorce I must remember the hundred other cases 
where marriage is happy. When I talk to a child about safety from 
falling under the car wheels, I must also remind him that he is being 
made safe for a happy and useful life. 

Safety gets its meaning solely from the fact that life has a value. 
Safety has had its greatest development where life has had its greatest 
value. I have never known, for instance, that the safety movement has 
developed in India, where life is not highly valued. 

If we admit that safety has this double aspect, then we recognize 
that the safety movement is not a process of deprivation, but a process 
of substitution. It does not deprive life of adventure, but it substitutes 
a worthy adventure for a mean adventure. 

There is no real adventure in carelessly losing one’s life under car 
wheels or in the gears of a machine. It is a worthy adventure to lose 
one’s life on a battlefield in France or in piloting a way through the air 
across the ocean. 

Life is essentially the great adventure, and must continue to be so 
if it is to be of any spiritual value. Safety is only a method of seeing 
that everybody gets his chance at a real adventure. 

If this is the real mission of safety, there can be no doubt that it is 
a proper subject for school instruction. May I on this natal day of our 
national consciousness remind you that freedom, that liberty—those 
words that have kindled a hotter, more sacred fire in the hearts of men 
than any other words—are of the same kind as safety. Freedom from 
tyranny implies freedom for the pursuit of a happy life. 

It cannot be given all of us to fight for freedom, but the fight for 
safety, the fight for the real adventure, the fight for a life that shall be 
the measure of a purpose instead of the marred result of purposeless 
chance, is within the right of us all; it should be particularly within the 
right of every pupil in the public schools. 

I have promised before closing to say a word on behalf of the 
National Fire Protection Association. The work of this Association is 
the fighting of fire loss both to lives and property. Of the 70,000 
accidental deaths during the year, 15,000 are due to fire. Of the fires 
of the country an average of forty-six each week are in schoolhouses. 

Forty-six times a week a school-houseful of children are put in 
peril. No more eloquent words are need than these bare facts. The 
Association deserves your support. 
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Iron and Steel Works.* 


By W. D. Milne, 
(Member N. F. P. A.) 


The reduction and conversion plants, which prepare iron or steel for 
later use for engineering purposes or for the raw material of manufacture, 
form, as a group, one of the most important basic industries of the 
country. 

From the viewpoint of fire hazard, properties of this character have 
some common characteristics, but the particular hazards and conditions 
vary materially with the equipment and processes used by the several 
plants for the production of specific grades of metal. 

The notes here presented cover briefly the processes and hazards of 
the more important types of iron reduction. and conversion works. An 
understanding of the fundamental processes of such plants is of material 
assistance to one called upon to inspect them or to consider them for 
purposes of fire prevention and protection. Large properties may include 
several of the distinct types of plants about to be described, but, for 
simplicity, the notes on each type are presented separately under the 
following headings : 

(1) Blast Furnaces (Pig Iron Manufacture). 

(2) Puddling Furnaces (Wrought Iron Manufacture). 
(3) Bessemer Converters (Steel Manufacture). 

(4) Open Hearth Converters (Steel Manufacture). 


(5) Cementation Process, Crucible Steel. 


PART I. 
Blast Furnaces: Pig Iron Manufacture. 


The extensive operations of mining, transporting, storing and 
preparing iron ore precede the blast furnace operations in the long cycle 
.of processes leading ultimately to the manufacture of goods from steel 
and iron. 

The blast furnace is the first of the strictly manufacturing operations, 
the product being pig iron. 


Raw Materials. 

(1) Iron ore. This may be red or brown hematite, magnetite, or 
siderite or spathic iron ore. In England “clay iron stone” or “black band” 
is widely used. Iron scrap may also be used. 


*NOTE.—The following notes were prepared by the writer during study for his own 
information, and are not presented as being founded upon an extended experience with the 
class of plants discussed. The books consulted were principally “The Metallurgy of Iron and 
Steel,” Bradley & Stoughton, 1908, McGraw Hill Book Company, and “Mechanical Technology,” 
Charnock, 1916, D. Van Nostrand Company. The fires mentioned are among those recorded by 
the National Fire Protection Association, 
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(2) Fuel. This is usually coke, although charcoal is used in the 
production of soft iron or Swedish iron. 


(3) Flux. Limestone. 


Extensive mechanical equipment for the handling and storage of these 
materials may be provided. 


Product. 

The product is called pig iron, whether it be in the form of bars, 
called “pigs” (3 feet long and 3 to 4 inches wide and deep), or simply 
hot metal in a ladle. Various grades of pig iron are called “white,” 
“mottled,” or “gray” according to.the color characteristic of the fracture, 
and this depends on the proportions of combined and graphitic carbon 
present in the metal. Pig iron is a combination of iron with several other 
elements, and the sort and proportion of these other elements have a 
very important relation to strength and other physical properties. Among 
these other elements are silicon, sulphur, phosphorus, manganese and 
carbon, and it is a part of the science of pig iron manufacture so to 
regulate the proportion of these elements in the finished material as to 
secure the physical properties desired. 


Process of Manufacture. 

The production of pig iron consists, in brief, in charging a blast 
furnace with alternate layers of ore, limestone and fuel, and through the 
action of a hot blast and the combustion of the fuel, reducing the iron to 
a molten state, in which it is drawn off into ladles or cast into pigs. 

The plant provided in modern works consists of the following 
principal elements : 

(1) Ore and material handling apparatus. 

(2) Blower engines (power plant). 

(3) Hot stoves. 

(4) Blast furnace. 

(5) Casting floor, casting machine, or ladle cars, etc. 

(6) Slag cars. 


The modern blast furnace consists of a steel shell lined with fire 
brick, about 90 feet high and 32 feet in greatest diameter. At the top is 
the conveyor dumping apparatus, hopper, waste vent, gas discharge main, 
etc. The various parts or zones of the furnace are known as follows, 
beginning at the top: throat, stack or body, belly (widest part), boshes,° 
and hearth or crucible. The hearth is kept cool by allowing water to 
trickle over the outside surface, while the boshes are built up of fire brick 
and hollow castings through which water is circulated. 

At the bottom level of the hearth and in the front or breast is the 
iron tap hole, closed by means of large balls of clay. Above the hearth 
or crucible zone are the tuyeres, or nozzles, through which the hot blast 
enters the furnaces. These nozzles fit into bronze bushings in the furnace 
wall, which are kept cool by water circulation. Just below the level of 
the tuyeres are the cinder notches, through which slag is withdrawn. 

The modern blast furnace is operated almost continuously, the “melt” 
being drawn about every six hours. The temperatures in the furnace are 
lowest at the top or heating zone; below this is a zone in which the ore 
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is reduced and a mass of spongy iron is present with the other materials ; 
below this is a zone in which the iron absorbs carbon from the coke, and 
has its melting point reduced: thereby. Lower still is the smelting zone, 
in which the iron melts and trickles down over the coke, absorbing more 
catbon. - In this zone also the lime unites.with the coke ash, and also 
trickles down into the hearth. This “slag” floats on the-molten iron, and 
its level eventually rises nearly to that.of the tuyeres. It is drawn off at 
intervals through: the cinder notches into troughs, run to ladle’ cars and 
carried to the dump. This slag, if rich in lime, may be treated with more 
lime to make a variety of cement known as “Puzzolani.” 

When the furnace is tapped, the iron, carrying considerable slag 
pours into a trough or “runner” in which the floating slag is deflécted by 

a skimmer. The iron flows then to the sand “sows” and “pigs” of the 
idating floor, or is cast in the moulds of a casting machine, or is simply 
collected in brick-lined ladles, mounted on cars for transportation to the 
steel furnaces. 

For the operation of the furnace a very large volume of air is required. 
The blower engine equipment is a large and important element. The 
engines may be direct connected vertical steam-driven air compressors, or 
they may be horizontal gas-engine-driven compressors. The gas dis- 
charged from a blast furnace has a high fuel value, and this is very largely 
utilized in modern plants, either to heat the steam boilers serving the 
blowers or for the operation of gas engines. It is also used for heating 
the hot stoves which heat the blast entering the furnace. 

The hot stoves may be considered simply as shells containing large 
masses of fire brick set with open passages. This mass of brickwork is 
first heated by burning the furnace gas; this gas is then shut off and the 
air from the blowers is forced through on the way to the furnace. The 
hot stoves are usually in pairs or fours, allowing, by alternation, the 
continuous flow of hot air to the tuyeres. 

Old-fashioned blast furnace plants differ materially from modern 
ones, and there still remain in country districts some of the older variety. 
In them charcoal was largely used as the fuel, operation was intermittent 
and the materials were handled laboriously by cars or barrows. Such 
plants were located where ‘water power was conveniently available for the 
blowing engines. The development of the regenerative furnaces utilizing 
the furnace gas in the hot stoves and for blower engine power, as well as 
the development of the steel industry, brought the blast furnaces close to 
the centers of population where rail facilities were good, and where the 
surplus of furnace gas could be applied to other industrial purposes. A 
large proportion of the pig iron blast furnaces today are in large steel 
mill plants. 


Fire Hazards of Blast Furnace Plants. 

Modern blast furnace plants are constructed very largely of metal or 
other non-combustible material. This is almost a necessity in view of the 
high temperatures about the furnace and stoves and the quantities of hot 
metal and slag likely to be present. In steel mills where no pig casting is 
done there may be an entire absence of combustible construction in the 
area occupied by the blast furnace group. Where, however, there is pig 
casting, the casting floor or machine may be housed under a high wooden 
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roof. If so, care should be taken to see that there is ample clearance 
between the furnace and any woodwork. Sprinkler protection of such 
roofs can hardly be considered very satisfactory on account of the necessity 
for dry systems and high test sprinklers. A roof of non-combustible 
construction effects a considerable reduction in the total hazard. Care 
should be taken that combustible material is removed from proximity to 
the path of the hot metal or hot slag, wherever either may go. It sometimes 
happens that the bushings at the tuyeres burn out, and the escape of water 
results in a steam explosion which ruptures the furnaces. This is a 
serious danger, not only to life, but also to property if there is any 
combustible material in the area. Serious accidents have occurred due to 
the so-called “scaffolding” of the material in the furnace. This may result 
in the falling of a large mass of material in the furnace and the rupture 
of the structure itself. Another danger lies in the burning out or erosion 
of the lining of the furnace, which may occur through faulty construction 
or too long continued use. 

The use of fuel oil for drying out furnaces introduces hazards 
requiring appropriate precautions in respect of methods and location of 
storage of oil and of the facilities for handling and using it. 

The blower engines and power plant present more or less usual 
features of hazard, and the construction of the housing for these units is 
of interest. Attention is called to the possibility of fire in blower pipes 
due to accumulations of oil. (See reports of fires at end.) 

The country blast furnace plants, of which some remain, fall into a 
different class as to fire hazard. In them it is usual to find large, light 
wooden buildings for storage of limestone, ore and fuel, the later frequently 
charcoal. Except for the possible hazard connected with charcoal, these 
buildings have little special hazard, but their poor construction and isolated 
location make such fires as do occur very serious. Such plants are 
frequently arranged with material sheds on high ground, connecting by a 
covered runway to the dumping gallery at the hopper level of the furnace, 
and the casting house built at a lower level at the base of the furnace. The 
power plant is then usually well detached, often at a source of water 
power. Hot stoves are usually absent. The operation is intermittent. 
These old style plants are, of course, much more liable to heavy loss than, 
are modern plants. They are said to have suffered severely from incen- 
diary fires during labor unrest of the period of the transition from old 
to new methods in the iron industry. For the protection of such properties 
watch service and hydrant systems with adequate water supply should be 
provided. Organized private fire brigades should be provided if public 
protection is absent. 


PART II. 


Steel and Iron Conversion Plants. 


In Part I an outline was given of the processes of making pig iron. 
Pig iron is a very impure grade of iron and is unsuitable for immediate 
engineering use except to a limited extent for the making of castings for 
engine beds, water pipes, columns, etc., which are to be subject only to 
direct compression or very light tensile stress. Most of the pig iron 
produced today is purified or converted to steel or better grades of iron 
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for engineering purposes. According to the variety of the product and 
the manufacturing processes involved, plants engaged in this work of 
conversion or purification have somewhat different inherent fire hazards. 


Puddling Furnaces: Wrought Iron Manufacture. 


Raw Materials. 
Pig iron, scrap. 
Fuel. 


Product. 

Wrought iron is the purest grade of iron commonly produced. It is 
tough and ductile, but has not the strength of steel, nor does it take temper 
as does steel owing to the very small proportion of carbon it contains. 
Wrought iron is extensively used in the production of crucible steel, as 
well as for many engineering purposes. It is extensively marketed in bar 
form, known as “merchant bars.” 


Processes of Manufacture. 

The manufacture of wrought iron is usually carried on in conjunction 
with the production of pig iron or of steel, or both. The plant provided, 
however, is usually of sufficient extent to constitute a distinct unit. The 
equipment consists of three principal elements, namely, the puddling 
furnace, the squeezers or “shingling hammer,” and the rolling mill. 

In the puddling furnace the pig iron is melted out of direct contact 
with the fire, and carbon and other impurities are oxidized, being either 
driven out or taken up by the slag. The furnace consists of a grate, a 
hearth and a stack, all of brickwork, secured by iron buckstays. This 
type of furnace is of the general type known as reverberatory. A coal, 
coke or gas fire burns over the grate, and the flame and hot gases pass 
over the metal on the shallow hearth and up the stack. A pool of molten 
metal is formed on the hearth, with the slag floating on top. As the iron 
becomes purer its melting point rises, and it tends to solidify. Balls of 
this “puddled” metal are formed by rolling them up with bars or “‘rabbles” 
inserted through a “stop-hole.” The puddled balls, weighing about 125 
pounds each, are removed to a “squeezer” or a shingling hammer, where 
adhering slag is squeezed or pounded off. After this process, the material 
is usually reheated, formed into bars, and returned to the puddling furnace 
for further purification. When the desired composition has been secured, 
the material is run through a series of heavy rolls, or “mill train,” and 
shaped into the bar form known as “merchant iron.” The finished product 
is distinguished by its laminated structure and fibrous fracture, these 
qualities resulting from the repeated rolling, which causes the small 
contained masses of slag and the pure metal to be drawn out into thin, 
interspersed laminations. 


Features of Fire Hazard. 

According to the size of the plant, the entire process of manufacture 
may be housed in a single building, or the furnaces and mill department 
may be in separate structures. Buildings are almost always one story, 
with well elevated roofs, well ventilated by monitors. In view of the 
heat of the furnaces, the presence of hot metal and the flying sparks of 
the hammers and rolls, structures of incombustible material throughout 
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are now usually provided. There are, however, many properties of this 
character where extensive wooden roofs are present. The higher such 
roofs are above the ‘processes the less danger there’ is of their becoming 
ignited, but this advantage is offset by the increased difficulty of extin- 
guishing a fire in such a roof, even by a powerful array of hose streams. 
While in certain cases sprinkler protection may be desirable, the adverse 
draft conditions, the necessity for dry-pipe systems and high test sprinklers, 
and the likelihood of deterioration of the equipment make this form of 
protection less efficient than under ordinary factory conditions. With 
non-combustible construction and an equipment of small hose, with a 
relatively limited water supply, a plant of this class may be considered 
relatively very free from danger of serious loss. With large area wooden 
roofs severe loss may occur, the danger of this increasing with age, the 
ignition temperature of the woodwork being lowered by the continued 
heating. For such structures protection by numerous high pressure hose 
streams in the hands of experienced men should be provided, and constant 
watch service should be maintained at all times when the plant is not in 
operation. Draft stops or curtain boards may be desirable. 

Special measures should be taken for the protection of structures and 
surroundings of rolling mill engines, since these are the vital part of the 
equipment, and a small fire may render them inoperative for a considerable 
period. In the use and storage of fuel oil, which may occur in such 
plants, the standard regulations should be observed. 


PART III. 
Bessemer Converters: Steel Manufacture. 


Raw Materials. 
Pig iron, scrap, spiegeleisen, ferro-manganese, fuel. 


Product. 
Bessemer steel (acid or basic) ingots. 


Processes and Plant. 

A very large part of the pig iron produced in the United States is 
converted into steel by the Bessemer process, although the open hearth 
process is now taking precedence. In the Bessemer process cold air is 
blown through a molten mass of pig iron, and the impurities (chiefly 
silicon) are burned away. Carbon, a necessary constituent of steel, is 
also burned off during the blow, but this is replaced by adding a definite 
quantity of spiegeleisen or ferro-manganese to the metal. 

A Bessemer plant secures its pig iron either from a blast furnace 
plant or from a cupola. Either one or the other is in direct relation to 
the converter plant, as the latter must receive its hot metal or melted pig 
iron at fairly regular intervals. 

Ladles carried by cars or travelling cranes are provided to transport 
the hot metal to the “mixer.” 

A “mixer” or large reservoir is provided for the storage of the 
molten pig iron in order to secure a uniformity of composition from 
mixing several melts, and to allow a reserve supply for the converters to 
be maintained. 

The converters themselves are large, pear-shaped steel shells lined 
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with refractory material. They are mounted on trunnions which permit 
their being tipped from the vertical through an arc of 270 degrees. An 
air duct enters one of the trunnions and leads thence to the bottom of the 
converter, where from a chamber tuyeres open into the interior of the 
converter. An air compresser plant is, of course, an adjunct of a Bessemer 
converter plant. Each converter usually handles a charge of about 10 tons. 

Ingot molds of cast iron, open at top and bottom and mounted on 
special metal cars, are provided to receive the converter product, also a 
stripping machine for removing the molds after the metal has become 
sufficiently solidified. 

In the operation of the plant, the molten pig iron is drawn from the 
mixer into a ladle. From this it is transferred to the converter, then in a 
horizontal position. The air blast is started to keep the tuyeres free, and 
the converter is swung to the upright position. The air then is blown 
through the molten metal, the “blow” continuing for about twenty minutes. 
During this period a shower of sparks or a long flame is ejected from the 
mouth of the converter. The blast is stopped when the color of the flame 
indicates to the operator that the combustion of impurities has been 
completed. The converter is then tipped down to clear the tuyeres of the 
metal, and the carbon content of the metal is readjusted by the addition 
of spiegeleisen or ferro-manganese. The charge of the converter is then 
poured into the ingot molds, and these are moved away upon industrial 
track to cool until ready to have the molds stripped from the ingots. After 
stripping, the ingots may be further cooled in “soaking pits” before they 
are transported to the rolling mill. 


Features of Fire Hazard. 


The hazards of a Bessemer converter plant are fairly evident, being 
principally those incident to the heat and flame of the converter itself 
and to the handling of large masses of hot material in ladles, in molds and 
upon cars. There is the ever-present danger of ladles being upset and of 
explosions of hot metal due to contact with moisture. 

The merit of such plants from the viewpoint of fire hazard depends 
largely on type of construction. Single story buildings, with brick walls 
and well elevated plank roofs supported on steel trusses, are perhaps the 
most common, but modern plants employ non-flammable roof material, 
thus securing a much greater safety from fire. 

Converter plants are not usually independent, but form fairly distinct 
elements in steel mill properties where blast furnace and rolling mill plants 
are also present. 

The conditions of occupancy practically preclude the provision of 
sprinkler protection, except possibly in limited areas. Reliance for 
protection should be placed, first, upon a wise choice of building material, 
and then upon well-arranged hydrants and hose, for which adequate water 
should be available. 

Under ordinary conditions, the power plant and compresser plants 
form units independent of the converter buildings. If isolated or cut off, 
as they should be, they may be protected very satisfactorily. 

Fuel oil equipments are frequently found, the oil being used from 
stationary or portable equipments to dry out ladles, molds, etc., with the 
object of avoiding explosions of hot metal due to steam formed from 
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moisture. Precautions, of course, should be taken to prevent large 
quantities of oil being involved in a fire and to safeguard oil pipes against 


breakage. 
PART IV. 


Open Hearth Converters: Steel Manufacture. 
Raw Materials. ; 
Pig iron, steel scrap, ore, flux, fuel, ferro-manganese, spiegeleisen, etc. 
Product. 
Acid or basic open hearth steel ingots. 


Plant and Processes. 

The “open hearth’ or Siemens-Martin process is today the most 
important of those used for the conversion of iron or scrap into steel. 
According to the desired properties of the product as affected by its 
composition, sulphur and phosphorus content, etc., the process may be 
either “acid” or “basic.” This is controlled by the materials of the charge, 
and the difference in the processes does not materially affect considerations 
of fire hazard, although they are of vital importance to the steel maker. 

The principal elements of the open hearth furnace plant are as 
follows: 

(a) The gas producer plant. (This may not always be present, the 
heat being produced by natural gas or fuel oil in some plants.) 

(b) The regenerators for heating the gas and the air before entering 
the furnace. 

(c) The furnace or hearth, and stacks. 

(d) The casting floor, and ladles, and ingot molds. 

(e) The charging floor, and charging machine. 

(f) The crane equipment. 

An “open hearth building” is usually of one high story, frequently 
several hundred feet in length, equipped with several traveling cranes on 
one or more runways. At one side of the floor is the area in which the 
ladles, ingots, hot metal and slag are handled, while at the other 
is the battery of furnaces and hearths, with their charging floor forming in 
effect an elevated gallery. Outside and close by on the furnace side of 
the building are material bins and the parallel battery of gas producers 
with their fuel trestle. 

The gas produced from coal in the producer plant is led into the 
ducts of the regenerative furnace, where it is heated by contact with a 
checkerwork of hot brick. Air for the combustion is also led into a 
similar heated chamber. The air and the gas are burned over the metal 
in the hearth, and the hot gases of combustion pass out to the stack 
through another pair of ducts containing a checkerwork of brick, which 
they heat in passing. The system is made regenerative by a system of 
valves by which first hot flue gas, then the producer gas and the air 
(separately) pass through one pair of ducts. This allows the gas and air 
to enter the combustion chamber at very high temperature. 

The furnace is of the reverberatory type, the combustion occurring 
over the metal, which lies in a broad and relatively shallow hearth. The 
hearth is built up of fire brick, vitrified sand and slag, supported below by 
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cast iron plates. These are kept cool by the circulation of air beneath them. 
The tap hole is at the side toward the center of the building, while the 
working doors are at the side toward the gas producers, and over the gas 
and air ducts of the regenerator. 

The operation of the furnace consists in spreading first a charge of 
pig iron and scrap over the bed of the furnace, and fusing this mass by 
means of the gas flame playing into the furnace chamber. The heat and 
the composition of the metal are very carefully regulated—ore, ferro- 
manganese or other materials being added as the melt proceeds. Samples 
are taken at intervals to ascertain the properties of the metal. The weight 
of the charge varies with the size of the furnace, being from 25 to 100 
tons of metal. In some plants the charging is done by means of a charging 
machine, but in others by hand. The operators stand in an area of severe 
heat on the platform between the furnaces and the gas producers. 

When the melt of metal has been brought into the proper condition, 
it is drawn off at the tap hole into a huge ladle carried by a traveling crane 
and poured into the ingot molds. 


Hazards and Protection. 


In the gas producer plant the heat of the producers and their stacks 
must be taken into consideration. If wooden construction is used to house 
the producers or in the coal trestle, there may be serious danger of fire 
from the proximity of woodwork to the heated surfaces. In the best 
modern plants non-flammable materials, such as concrete, steel and tile, 


are used exclusively in the gas plant structures. There is, of course, an 
ever-present danger of fire or explosion of gas if this escapes from its 
intended course. 

In the open hearth building itself there is little in the way ot 
combustible contents usually present. It is not unusual to find, however, 
that such buildings are roofed with plank on wide steel trusses. Such a 
condition presents a chance for severe loss. Due to the very great heat 
escaping from the furnaces, the heat of the great masses of molten metal 
handled, and the heat of the stacks passing through the roof, the wood- 
work, even though well elevated, becomes reduced in time to a very dry 
and tinder-like condition in which ignition is easy, and as a result of which 
fire, once started, spreads with great rapidity. 

The collapse of a furnace, the overturn of a ladle, or a steam explosion 
caused by hot metal coming in contact with moisture may cause a sudden 
burst of heat or a burst of sparks and hot metal, with very serious damage 
to equipment or serious fire resulting. The inherent conditions of 
occupancy in such a plant dictate the use of only non-flammable materials 
in the construction, if safety is desired. 

Fuel oil equipments, portable or stationary, or both, are frequently 
found used for drying out hearths, ladles or molds. In many plants fuel, 
oil is used for firing the furnaces, taking the place of the producer gas. 
In such cases the quantity of oil involved is large, and the hazards are 
considerable. The precautions necessary for the safety of plants using 
fuel oil have been extensively discussed and rules governing such equip- 
ments have been prepared. The chances of injury or breakage of oil 
pipes must be reduced to a minimum; quantities of oil inside the building, 


or in proximity outside it, must be carefully restricted; and above all, 
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proper controls must be provided to prevent, under any conditions of fire 
or otherwise, the continued flow of oil into areas where fire is present or 
where ignition may occur. 

Acetylene may be employed for incidental work in buildings of this 
occupancy. The standard regulations for generators and for use of this 
material should be observed. 

An open hearth plant is usually only one element of a steel mill 
property in which blast furnaces, rolling mills, and extensive power, 
pumping, and incidental departments are present. The arrangement and 
protection of these other units may have an important bearing upon the 
consideration of the open hearth building itself from the viewpoint of 
fire hazard. 

With superior type of non-flammable construction throughout - the 
chances of extensive fire damage are slight, but in such cases care must 
be taken to obviate the possibility of a small fire affecting vital portions 
in such a way as to stop operations. Regardless of the type of con- 
struction, fuel oil systems, if used, should be designed with care, since fuel 
oil fires, if severe, may wreck even superior buildings. 

Powerful hose stream protection -with abundant hose at numerous 
locations, inside and outside, and a trained fire brigade should be provided 
for any open hearth building having large area and wooden roof. 

The evident hazard of the manufacturing operations have naturally 
led to the adoption of many fundamental precautions, and the constant 
presence of skilled and intelligent operators has been instrumental in the 


prevention of losses. Although not much statistical evidence is available, 
it would seem that plants such as those here considered have been 
relatively free from disastrous losses. 


PART V. 
Cementation Process and Crucible Steel. 


The “crucible cast steel” used for cutting-tools and other special 
grades of steel are made by heating wrought iron bar for some time in 
contact with carbon (usually charcoal). As the physical properties of 
steel are largely controlled by the amount of carbon present in it, the 
steel maker produces the desired qualities in the steel by controlling the 
carbon constituent. The process starts with iron already comparatively 
free from impurities, as is wrought iron, “Swedish” or charcoal iron. 

In the cementation furnace, bars of iron in layers, and with space 
between, are laid surrounded and covered with charcoal. The mass is 
then brought up to a full red heat, which is maintained for 9 to 12 days. 
The cementation furnace is a conical chimney some 40 feet high, re- 
sembling in appearance a glass house furnace. The large stack is merely 
for carrying off the gasés. The pots and the furnace are in a chamber 
at the base. 

After being treated in this furnace, the steel is known as “blister 
steel” from its appearance. This may be further treated by melting down 
in crucibles for the: removal of slag. 

The cementation process, on account of the time required, has largely 
been superceded by the crucible process. 

In the crucible’ process, the wrought iron is melted in covered 
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graphite or clay crucibles, in contact with charcoal. Alloying elements, 
such as chromium, tungsten and manganese, may also be added. About 
100 pounds of metal constitutes a crucible charge. 

The furnaces are usually gas-fired, though some are coke-fired. The 
crucible or “pots” are set down into the firing chamber through holes in 
the working floor, from which also coke is added from time to time if 
the heating is by direct fire. In gas firing, regenerative furnaces are 
frequently employed as in open hearth or blast furnaces. 

After the proper treatment in the crucible, the metal is poured from 
the crucible into ingot molds. 

The fire hazards incident to these processes are more or less obviously 
connected with the materials of construction present, the arrangement of 
flues and furnaces and the presence of combustible material in the 
vicinity of the hot metal. 


Points of Interest from Reports of Fires. 


(1) Blast Furnace Slag. A carload of molten blast furnace 
slag was dumped into a pit containing water. The resulting explosion 
sent a shower of hot metal over a storehouse, several sheds, a saloon, and 
dwellings. Four hose streams and numerous chemical extinguishers were 
used to subdue the resulting fires. It was said that molten iron must have 
been present, as the slag alone would not have produced such results. 

(2) Hot Ingots. This fire was caused by hot steel ingots being 
placed too close to the wall of a wooden building. The wall ignited and 
fire spread to the roof. Employees present discovered the fire and 
extinguished it with standpipe hose. 

(3) Blower Pipes to Hot Stoves. Riveted steel pipes were 
used to convey air blast to blast furnace plant. These pipes became coated 
inside with cylinder oil from the compressors. The fire started at the hot 
stoves and worked back in this oil against the current of air, making the 
entire pipe red hot. Apparently dust on top of pipe also ignited. A 
wooden roof 6 to 8 feet above the pipes took fire. The roof over five 
blowing engines and over part of a dynamo room was destroyed. Serious 
damage was done to the engines, and the operation of the plant was 
interrupted. According to this report, fires frequently arise in these 
blower pipes. Presence of woodwork or other combustible material 
within 15 feet of such pipes is a source of danger. 

(4) Collapse of Furnace. An iron rod around an open hearth 
furnace let go, allowing the brick arched top of the furnace to fall into 
the molten metal. The building was of concrete and steel, but the burst 
of heat from the furnace ignited wood trim in the vicinity, and also the 
woodwork of a monitor 25 feet above. 

(5) Blast Furnace. Furnace broke and hot metal flowed out 
into the pig casting shed without control. Hose streams prevented serious 
damage to woodwork where the hot metal came in contact with it. 

(6) Open Hearth Furnace. Furnace building was entirely 
constructed of metal. Two small breaks occurred in the side of an open 
hearth furnace, and the metal flowed out among some woeden core boxes 
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and sand bins. Hose streams and chemical extinguishers extinguished 
the fire. ‘ 

(7) Bessemer Converter. A shower of sparks from a steel 
converter ignited a wooden roof opposite and 30 feet away. Roof 
immediately over the converter had been protected by metal, but this was 
the second fire which had originated from sparks lodging a considerable 
distance away from the converter. 

(8) Bessemer Converter. Wooden roof twelve feet above the 
converter ignited from the heat of the latter. Loss was about $10,000. 
When rebuilt, the roof was made all metal. 

(9) Ladle Overturned. A ladle carrying several tons of molten 
iron upset into a pool of water. The resulting explosion threw metal to 
all parts of the building, including the roof, and broke all the windows. 
There were 360 sprinklers in the room, and 325 of these opened and did 
good work. Four or five hose streams were also used. 

(10) Ladle Overturned. Due to accident to crane, a ladle upset 
and fire followed. Slight damage was done to building. Value of the 
“heat” of steel lost was given as $10,000. 

(11) Ladle Burst. During a tapping, a defective ladle burst at 
the side and metal flowed out on damp floor. Resulting shower of metal 
sparks set fire to roof 20 feet above. 

(12) Fuel Oil and Overturned Ladle. A ladle overturned and 
spread hot metal on the floor. While this was being removed, a %-inch 
fuel oil pipe was broken. The oil was under 30 pounds pressure from 
air in the supply tank (an unapproved system). Oil was ignited and 
flamed to the roof of the one-equal-to-two-story building. There was 
delay in shutting off the oil, which continued to flow into the fire. Eighty- 
nine sprinklers, largely high test, and two hose streams finally extinguished 
the fire. 

(13) Fuel Oil. A fuel oil pipe passed directly over a steel 
furnace, obviously a poor arrangement. Pipe broke, oil was ignited, and 
roof set on fire. Oil pipe lines should be located with care. Pressure 
lines should have control valves which operate automatically to close when 
pressure is released by reason of break. 

(14) Fuel Oil. Converter furnace was fired by fuel oil. An oil 
leak occurred at burner. Operator pulled out plug of valve and let oil 
flow into the fire. Twenty gallons of oil in receiver were dumped, and 
oil continued to flow from oil pump in engine room. It was several 
minutes before pump was stopped. Entire roof of building was burned. . 
Oil system was not installed in accordance with standard regulations. 

(15) Fuel Oil. This fire was caused by an oil pipe breaking 
near open hearth furnace. There was a wooden housing over the furnace, 
and this was burned. The recommendations made were: “Oil lines 
should be well supported and run underground where feasible. All 
structures near and over furnaces should be of non-combustible material.” 
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The Action of Water Upon Hose Linings 
and the Acid Corrosion of Jackets and 
Couplings.* 
By L. B. Buchanan. 


The object of this paper is to discuss and explain as far as possible 
a phenomenon of the fire service which has been widely observed and but 
little understood. It has cost many cities much money, and I regret to 
say has led to unjust, though honestly mistaken, imputations of carelessness 
to our firemen. 

This phenomenon, as observed in the every-day manner, consists of 
the deterioration of the cotton jackets of standard 2!4-inch hose, in spots 
exactly as if two or three drops of strong vitriol had been spilled thereon. 
Frequently a length will burst at such a spot. Examination shows pulping 
of the fabric exactly like the action of sulphuric acid on cotton, and 
chemical analysis proves the presence of that substance. Often the 
corrosion is also evident on the couplings. 

This condition was first brought to my attention by Chief De Coursey 
of Winchester more than two years ago; but I recently learned that it had 
been observed in Boston four years ago. The first inference was that it 
was the result of careless handling of extinguisher acid near the hose, 
which seemed reasonable. It was subsequently found in Somerville, 
Cambridge, Watertown, Newton, Malden and Stoneham. There was 
none in Woburn and little, if any, in Lynn. 

Chief De Coursey satisfied himself that it was not due to careless 
handling of extinguisher acid, because he found it coming from inside 
the hose, and noticed many cases of couplings corroded inside; also that 
most of the spots on the jackets were a few inches from the couplings, 
about where the edge of the coupling folds back on the hose when it is 
rolled up. He noted that it occurred more with some lots of hose than 
others, also when the hose was dried on racks and rolled up before the 
inside was dry. He naturally thought the acid soaked out of the rubber, 
but learned from the hose makers that no acid was used in the mix. 

When he put all this evidence before me over two years ago, I 
hazarded a guess that the acid was formed by the action of the air and 
the water remaining in the hose upon the sulphur in the rubber, because 
I recalled an early experience with rubber in connection with my electrical 
work. Rubber insulators which I used on very delicate high potential 
testing work would in time develop electrical leaks, and I found a thin 
layer of sulphuric acid had formed on their surfaces, due to oxidation of 


*From a paper read before the Massachusetts State Firemen’s Association, Worcester, 
Mass., September, 1919. 
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the sulphur in the rubber. 
insulators every little while. 

Chief De Coursey took the matter up with some testing laboratories, 
but, I believe, got no conclusive results. Meanwhile the trouble developed 
to such an extent in Somerville and Cambridge that last fall Chiefs Casey 
and Rich appealed to Engineer Caldwell of the New England Insurance 
Exchange. 

Mr. Caldwell mentioned the matter to me and, being interested, I 
undertook to make some tests on samples of hose which he obtained from 
Somerville 1911 lot, Cambridge 1914 lot, Newton 1909 lot, and Watertown 
1913 lot, that had given trouble, and a sample from Lynn 1912 lot of the 
same make which had not given trouble. As I then thought the city water 
in the different places might be involved in the effect, he obtained for me 
samples of Newton, Cambridge and Lynn waters, and as Somerville and 
Watertown both use Metropolitan water, I got that from the Boston 
supply. 

A nine-inch piece of each kind of hose, with its fabric all removed, 
so far as possible, was cut lengthwise into five strips each about 14-inch 
wide, marked for identification and washed thoroughly. Two hundred cc 
(about 7 oz.) of each of the four kinds of water was put separately into 
each of five wide-mouth quart flasks, and 200 c c of distilled water was 
placed in each of six similar flasks, so that there were in all twenty-six 
flasks. One strip of each kind of hose was put in each kind of water, in 
such a manner that about half of it was submerged, the extra flask of 
distilled water serving as a check against any possible absorption of acid 
from the air. 

All waters were tested and found neutral at the start, which was made 
December 6, 1918. The temperature of the room ranged between 55° F. 
and 80° F. through the entire test. 

Tests for acid were made after 24 and 72 hours, and none found. 

On December 14, that is, after 8 days, Newton hose in Metropolitan 
water and in Lynn water showed a trace of acid. 

On December 21, after 15 days, all Newton, Somerville and Water- 
town hose showed acid. 

On December 28, after 32 days, every sample showed acid. 

On January 9, after 34 days, the amount of free acid in each sample 
was determined, and ranged from about .01 grams from Somerville hose 
in distilled water to .065 grams sulphuric acid for Watertown hose in 
Newton water. 

The free acid was again determined on January 16, January 23, and 
January 31, and the total free acid (figured as sulphuric acid) generated 
from the start was calculated for each sample making correction for that 
taken out each time for test. The flask containing no hose. showed no 
sulphuric acid at any time. 

On January 31, 1919, after 56 days, the total amount of free acid 
measured as above generated by each sample was as follows: 


As a consequence, I had to resurface these 


Cambridgé hose in Cambridge water................ .0914 grams 
Cambridge hose in. Newton water...............000- 1359 grams 
Cambridge hose in Metropolitan water.............. .0749 grams 
Cambruise hose wn. Liytitt water... ... 00. conc vctce con .0279 grams 


Cambridge hose in distilled water.................. .0517 grams 
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Newton hose in Cambridge water .0974 grams 
Newton hose in Newton water .0908 grams 
Newton hose in Metropolitan water .0823 grams 
Newton hose in Lynn water .0686 grams 
Newton hose in distilled water .0610 grams 
Somerville hose in Cambridge water .0235 grams 
Somerville hose in Newton water .0189 grams 
Somerville hose in Metropolitan water .0206 grams 
Somerville hose in Lynn water .0232 grams 
Somerville hose in distilled water 0202 grams 
Lynn hose in Cambridge water .0462 grams 
Lynn ‘hose in Newton water .0726 grams 
Lynn hose in Metropolitan water .0422 grams 
Lynn hose in Lynn water .0266 grams 
Lynn hose in distilled water .0594 grams 
Watertown hose in Cambridge water .0942 grams 
Watertown hose in Newton water .1207 grams 
Watertown hose in Metropolitan water 1054 grams 
Watertown hose in Lynn water .0809 grams 
Watertown hose in distilled water 1122 grams 


The total free acid generated by each kind of hose in all waters was: 


Cambridge hose .382 grams 
Newton hose 401 grams 
Somerville hose .106 grams 
Lynn hose .247 grams 
Watertown hose 513 grams 


Forty-five inches of hose lining made altogether 1.65 grams of free 
acid in about two months. At this rate a full length might make 32 grams, 
nearly an ounce of 100 per cent. acid. The total acid made in each kind 
of water was: 

Cambridge water .353 grams 
Newton water .439 grams 
Metropolitan water .325 grams 


Lynn water .227 grams 
Distilled water .305 grams 


While Newton water is a little the best acid maker, and Lynn the 
poorest, I do not think it bears very much significance practically. Lynn 
water is a harder water than the others, contains more lime, which perhaps 
acts to neutralize the acid to a slight extent for a short time. 

The acid was definitely identified as sulphuric acid, and the total of 
such acid, both free and combined, remaining in the flasks was determined 
by chemical methods in the cases of Cambridge hose in Cambridge waters, 
Newton in Newton, Somerville in Metropolitan, Lynn in Lynn, and 
Watertown in distilled water. The sulphuric acid in each of these cases 
was : 

Acid in Per 
Combin- Cent 
Free ation Free 


, Gr. Gr, 
Cambridge in Cambridge : .0837 0066 92.7 
Newton in Newton ib .0824 1356 37.8 
Somerville in Metropolitan ; 0175 1125 13.5 
Lynn in Lynn : .0230 .0426 35.0 
Watertown in distilled g 0954 .0663 59.0 


In the cases of all except Cambridge, it will be seen that a substantial 
amount of the total acid present was not free, but had combined with basic 
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substances in the rubber and water. The amount of soluble sulphate in 
the original waters was tested and found negligible, so that all acid found 
combined as sulphate came from the hose either by action of acid formed 
during the test, on whiting, zinc oxide, etc., in the rubber or by reason of 
gypsum or plaster of paris being used as filler in the original mix. 

The balance of the acid from samples was all put together and 
concentrated by evaporation to an acid of 4 per cent. strength, which I 
have kept as an interesting sample of vitriol made in a most peculiar way. 

A report on the above test brought some friendly criticism, to the 
effect that only one make of hose was used, and that the back of the lining 
was covered with cement containing more sulphur than the lining, and 
that that side of the rubber was not effective in practice; also that such 
weak acid would not produce the phenomenon of corrosion. 

Through courtesy of a manufacturer I obtained a piece of hose lining 
three days old, upon which no cement had been laid (Sample “A”), a 
sample of rather old unused hose (Sample “B”), and a sample of the 
Watertown hose (the same as but not used in the previous test, from which 
all cement was buffed off), also, by Chief Tracy’s kindness, samples of 
very old hose of well-known makes (Samples “C” and “D”), which had 
been in use in Woburn and had given no acid trouble there. 

These samples were cut 9 inches long, split lengthwise into five pieces 
and washed just as the previous samples; the cement backing was not 
removed from Samples “B,” “C” and “D.” Distilled water only was 
used in this test, and all five strips of each sample were put in one flask. 
Two blank flasks to check for acid from the air were again used 
throughout, but were found unnecessary. 

Samples “A” and “B” were started February 7, 1919, “C” and “D” 
on March 27, and the Watertown sample April 1. Tests for free acid 
were made every week. 

Sample “A” (lining without cement) did not show free acid con- 
clusively until after 103 days, when it indicated .0162 grams. 

Sample “B” (old unused hose) showed free acid conclusively after 
38 days, when it indicated .0201 grams: 

Sample “C” showed free acid after 15 days, indicating then .01 gram. 

Sample “D” showed free acid after 57 days, indicating then .0106 
rams. 

. The Watertown sample showed free acid after 8 days to the extent 
of .0192 grams. 

The free acid increased relatively rapidly in some cases and slowly 
with a few retrogressions in others, until, when the test was stopped, the 


time run and total free acid generated was as follows: 


Free 
Time. Acid. 
Days. Grams. 


Sample “A” new lining without backing 168 .0337 
Sample “B” old unused hose 1211 
Sample “C” old used hose 1097 
Sample “D” very old used hose .0659 
Watertown with backing buffed off .2302 


This acid was identified as sulphuric acid, and in the case of all except 
Sample “C” the total free and combined acid left in the flasks was 
determined. 
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Acid in 

Total Free Combin- 
i Acid ation 
Gr. Gr, 


Sample “A” (lining) s .0323 .1427 
Sample “B” (old unused) ‘ 0893  .0846 
Sample “D” ; 0637 1813 
Watertown 4 1909 .1971 


This test showed that acid making was not confined to one make of 
hose, and that the presence of the backing had little effect one way or the 
other, the Watertown hose acting practically as it did before. 

A test was made as to what strength a weak sulphuric acid would 
attain by natural evaporation in an ordinary warm room. Fifty-six per 
cent. was found, 4 per cent. acid spilt on hose fabric corroded it in a few 
weeks, and it is admitted by fabric men that 1% per cent. sulphuric acid 
will destroy cotton in time. 

The conclusions from these tests are: 

(1) That practically all hose is liable to generate sulphuric acid if 
left wet inside for any considerable length of time in a warm room. 


(2) That a single length of hose can, under proper conditions, 
generate enough free acid in a few weeks to do damage. Taking the small 
sample which generated the maximum amount, .14 gram, with an area 
counting both sides equal to .006 of the inside area of a 50-foot length 
of hose, we find that the entire length might under favorable conditions 
generate 23 grams of sulphuric acid, over three-quarters of an ounce. . 


(3) That the weak acid so generated will concentrate to a strength 
sufficient to destroy fabric and corrode couplings. 

(4) The time of appearance of acid varies from one week to two 
months, the difference being undoubtedly due principally to the nature of 
the rubber composition. If it contains basic material like whiting and 
zinc oxide the acid will be wholly or partially neutralized, especially if the 
whiting is loosely incorporated and plentiful on the surface. This differ- 
ence in time of action probably explains why some departments have had 
trouble with one make or lot of hose and not with others. 

Surplus sulphur left uncombined after vulcanizing may also have an 
accelerating effect, as may possibly some metallic oxides which act as 
catalysts. Any alkalinity of the water would retard the action. 

(5) That quick and thorough drying is desirable. 

Evidence is available that most of the trouble occurs with rack drying. 
Many places that use towers exclusively have experienced no trouble. 
The whole point is as to whether or not water is left in the hose. 

I have been asked many times to give a chemical explanation of this 
action of water and air upon the rubber. I regret that I can only theorize 
—plausibly, I hope. Rubber is a chemically close cousin to turpentine. 
Now if mixed turpentine and water are exposed to the air, a little hydrogen 
peroxide is formed. That is the true philosophy of grandmother’s putting 
a spoonful of turpentine into her washing to make the clothes whiter. 
Hydrogen peroxide, you remember, bleaches things. It also oxidizes 
sulphur to sulphuric acid. The sulphur is present in hose linings, so may 
be the water and air, and if rubber acts at all like its cousin turpentine, 
acid will be formed. That it does so act is the best guess I can make. 
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Bacterin and the use of reclaimed rubber are also possibilities worthy of 
consideration. 

Now, as to the remedy, I recommend that all hose be dried within 
one week of use. If racks are used, that they be. steeply inclined to drain, 
with slates near enough together to prevent sagging. That all hose, when 
being removed from racks, be examined for liquid at ends and the couplings 
be wiped thoroughly, using a little solution of washing soda if there is 
any evidence of acid, which may be easily tested with litmus paper. 

That all hose be watched. as changed ; one wet length on the wagon, 
with hand tight couplings, jolted over the road to many non-working fires, 
may drip out enough acid to spoil the length under it. A corroded coupling 
warrants investigation and is easily noticed, owing to the green stain it 
makes on the jacket near it. 


Service Pipes.” 


By F. N. Speller. 
(Member N. F. P. A.) 


Nearly every kind of pipe material has been used at some place or 
other for water service—cast iron, cast iron lined with enamel or glass, 
lead, zinc, galvanized wrought iron and steel, and wrought pipe with lead 
or cement lining. The report of the committee on service pipe of the 
New England Waterworks Association, September, 1916, contains some 
practical data on some of these varieties of pipe which are now in use, 
with particular reference to the value of certain protective coatings. In 
this brief paper I have thought it best to confine my remarks to certain 
developments in the manufacture and use of galvanized pipe for water 
service lines, recognizing the fact that there are other conditions where 
some more effective and more expensive protective coating, such as lead 
or cement lining, is required. 

In discussing the deterioration of wrought pipe it will be convenient 
to consider (1) outside corrosion from soil, (2) internal corrosion from 
water. In each case it is important to know the relative durability of the 
unprotected metal by itself. 

Wrought iron was the only form of iron which could be readily 
welded until about twenty-five years ago, when soft steel was developed 
to the point where it could be made into pipe. Since then this steel has 
been greatly improved and at present constitutes about 90 per cent. of 
the wrought-pipe demand. It is important for the engineer and water- 
works superintendent to form an accurate opinion on the relative durability 
and service ability of these two materials, which make up the cheapest 
and strongest pipe available at present. There has been so much discussion 
of an apparently contradictory character on this subject that one who has 
not given the complicated subject of corrosion some thought may easily 
be led to an erroneous conclusion. If opinions and hearsay evidence are 
eliminated and only comparative service under like conditions admitted, 
it soon becomes clear that there is, in fact, very little difference between 


*From a paper read before the New York Section of American Waterworks Association. 
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wrought iron and steel as a class under most conditions, and the difference 
i Opinion which has so long prevailed in the minds of honest observers 
may be satisfactorily explained. The extent of corrosion is found to 
depend on a number of external conditions, such as the quality of the 
water, temperature, and volume of flow, the presence of matter in 
suspension, contact of the pipe with other metals or the soil. Even the 
contact of dissimilar soils brought about in filling in the ditch will often 
be sufficient to set up electrolytic action and accelerate corrosion. This 
is a complicated matter and the relative influence of these factors cannot 
even be estimated, so that the only safe guide is to put both materials into 
service together and make a careful investigation of the results. 

In considering outside corrosion, waterworks engineers may draw on 
the experience of gas companies. Some of these concerns have made a 
special study of this question during the past ten years and have put in 
both wrought iron and steel quite extensively for test purposes. A number 
of papers have been published in the Proceedings of the American Gas 
Institute giving detailed experience on wrought pipe under ground. At 
this time, as a result of their experience and investigation, the majority of 
gas companies use steel pipe, some of which is protected with bituminous 
or combination bituminous and fabric coatings depending on conditions. 
Some public service companies have made a careful survey of soil 
conditions in their locality and have been able intelligently to apply coatings 
locally where conditions were found to warrant the additional expense. 

A recent analysis of the pipe purchased by gas companies in 105 
localities in New England showed the following, which is, I believe, 
representative of the present trend: 

Per Cent. 


Those using steel pipe exclusively 71.42 
Those using steel and wrought iron 12.38 
Those using wrought iron exclusively 14.28 
Unknown 


Galvanizing has considerable value, but most gas service lines are 
coated with some form of bituminous coating. This over the galvanizing 
should be more effective. In unusually damp corrosive soil a layer or 
two of saturated fabric tightly wound on the pipe after the application 
of an impervious priming coat affords substantial protection. 

In applying coal tar or asphalt to cold pipe, the surface should first 
be dried and a priming coat applied, consisting of a thin mixture of coal 
tar or asphalt in benzol. When this has dried, hot pitch may be applied, 
of a substantial thickness, which will adhere tightly to the cold metal. 
This should, of course, be done as near to the job as possible. 

In the case of cold water services corrosion depends primarily on the 
quality and flow of water. In some localities, where the water is slightly 
hard, no appreciable corrosion is found after twenty-five or thirty years, 
but in other localities, particularly when the water is soft and is saturated 
with oxygen and carbonic acid, the action is more rapid. However, in 
buildings, the experience with galvanized pipe (iron or steel) for cold 
water lines has been on the whole satisfactory, so that most architects now 
allow galvanized pipe on the cold water, but require brass for the hot 
water line. 

For this reason a test of the durability of pipe in cold water supply 
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lines would take many years, and such tests should be made under a variety 
of water conditions. Many have taken advantage of the accelerated 
corrosion with heated water to compare various kinds of wrought iron 
and steel pipe in service, black and galvanized, so that there are now over 
one hundred and fifty such tests on record, all indicating that there is no 
fundamental difference in life between wrought iron and steel. There is 
no apparent reason why this experience does not apply to cold services 
using the same water. 

Service tests of hot-water supply lines have recently been finished in 
the Pennsylvania Building, Philadelphia, in three of the New York City 
baths, and in the Irene Kaufman Settlement, Pittsburgh. All were made 
under the supervision of independent investigators. On four samples of 
wrought iron pipe the five deepest pits averaged respectively in decimals 
of inches: 0.121, 0.128, 0.121, 0.111. The deepest pits in the four samples 
were: 0.126, 0.131, 0.127, 0.117. In national steel the average of the five 
deepest pits were 0.123, 0.123, 0.107, 0.110. The deepest pits were 0.127, 
0.125, 0.120, 0.124. The results of such service tests have never been 
questioned, even by wrought iron manufacturers, although the latter have 
offered the criticism that the contact of metals was unfavorable to the 
iron. This may or may not be the case, but even so, the influence of 
contact is to set up a very weak electromotive force which could extend 
only %-inch or so from the juncture. The extreme ends of the pipe 
always show more corrosion than parts farther in, due to this action or 
the erosion of eddy currents, and for this reason an inch or so at the end 
is always disregarded in measuring the corrosion. Another explanation 
as to why these tests have not borne out the expectations of some is that 
this particular iron was inferior. There are so many such cases where 
the pipe is taken from commercial stocks that the average should be 
representative. 

The tests of pipe carrying heated water also indicate that the 
galvanizing on wrought iron and steel pipe is practically the same in 
respect to its protective action on the metal. The zinc dissolves rather 
rapidly, leaving a zinc iron alloy which is alloyed with the iron. 

As galvanized iron and steel are so generally used for services, a 
word as to some practical features of galvanizing may be of interest. The 
most approved method as generally practiced by all pipe manufacturers 
in this country is known as the hot galvanizing process. The pipe is 
cleaned in acid, washed and neutralized in water, dipped in a fluxing bath 
and dried. It is then rolled into a bath of molten zinc which is maintained 
at a temperature of about 830° F., in which the pipe is allowed to remain 
until it acquires the temperature of the molten zinc. In the best practice 
no zinc is removed from the pipe, inside or outside, except what will 
naturally drain off when the pipe leaves the bath. Prime western spelter 
is generally used, averaging less than 1.5 per cent. impurities. The weight 
of coating should average over 2 ounces per square foot of surface coated. 

The uniformity. of the coating depends on the cleaning of the surface 
in acid. This must not be carried too far or the metal will be “burned,” 
so that the zine will not alloy to the surface. Unfortunately the cinder 
formed in welding all pipes lies irregularly disposed on the interior surface 
and often carries siliceous matter picked up from the hearth of the 
furnace, which is like the enamel on cast iron in offering great resistance 
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to the action of acid. The cleaning of the inside of buttweld pipe has 
been a very difficult problem, shared alike by all manufacturers of both 
wrought iron and steel pipe. A process for mechanically removing the 
scale from the hot pipe has recently been developed which promises to 
make possible considerable improvement in the zinc coating, and at the 
same time save a large percentage of acid. 

Zinc owes its protective power to its electro-positive character with 
respect to iron, 7. ¢., a current is caused to flow from the zinc to the iron 
wherever the latter is exposed to water. No metallic coating so far made 
on a commercial scale is entirely free from pores or pin holes. Lead 
would be a better metal than zinc for this purpose except that any porosity 
in a lead coating leads to rapid destruction of the underlying iron, whereas 
zinc will protect iron an eighth of an inch or so away from the coating. 
Zinc forms an alloy with iron which possesses much less electro-positive 


power than pure zinc. 


Carbon Tetrachloride and Fires in Oil Boil- 
ing Kettles. 


Some time ago tests were made by one of our members with a view 
to determining the value of carbon tetrachloride as an extinguishing agent 
on fires in linseed oil boiling kettles. Through the courtesy of our member 
we are able to publish an account of these tests and of the conclusions 
arrived at. 

The first test was made with a ten-gallon tank containing 37 quarts 
of carbon tetrachloride, which was set at an elevation of 20 feet above a 
sheet-iron house with a metal roof very similar to the hood over a large 
cooking kettle in an oil boiling room. A portable kettle was located inside 
this metal enclosure and a 165° sprinkler head was attached to a 34-inch 
pipe leading down from the tank of carbon tetrachloride. The sprinkler 
head was placed 12 inches above the centre of the kettle, which contained 
100 gallons of raw linseed oil boiled to 600° F. The oil in the kettle was 
set on fire by means of a torch. Ten seconds later the sprinkler operated, 
and in less than five seconds more the blaze was extinguished. A great 
cloud of white vapor was given off, consisting of vaporized carbon 
tetrachloride with some fumes from the oil. As soon as the fire was out, 
the supply of carbon tetrachloride was shut off. Short rumbling explosions 
were heard inside the kettle, similar to those which would be caused by 
dropping water into the oil. These gradually died down, being in all 
probability due to carbon tetrachloride dripping from the exposed sprinkler 
head after the supply valve had been closed. This valve was located 25 
feet distant from the sprinkler, and the pipe contained liquid after the 
valve was closed. 

The oil was ignited a second time and allowed to burn for about five 
minutes. Flame and dense black smoke were issuing from the top of the 
kettle when the valve was again opened. The extinguishment was as 
prompt as in the first test. After the kettle had been removed to a nearby 
shed, the temperature of the oil was found to be 630° F. The contents 





272 WATER POWER WASTE. 


of the tank containing the carbon tetrachloride were then measured and 
found to be 21 quarts, showing that 16 quarts had sufficed to extinguish 
the two fires. 

As a result of these tests, carbon tetrachloride extinguishing equipment 
is being installed at a number of oil boiling kettles. A five-gallon tank of 
the fluid is located above each kettle, and a pipe extends therefrom to the 
space within the hood over the kettle, where an ordinary automatic 
sprinkler head is placed. To prevent evaporation of the carbon tetra- 
chloride, an automatic valve is installed at the top of the tank. This is 
normally closed, but when the fluid flows out through operation of the 
sprinkler, it opens, admitting from above the air necessary to secure a 
satisfactory discharge of the carbon tetrachloride onto the burning oil. 


Water Power Waste is the Crime of the 
Day. 


(Engineering World.) 


Now that the people at large have had the experience of the great need 
of coal even for domestic purposes, at a season of the year when coal is 
an important factor in maintaining comfort and health, while unmined 


millions of tons of it are available, and while man-power to mine it is 
plentiful, these people may be able more adequately to comprehend the 
value of water-power development. Engineers and others engaged in the 
industries long have recognized its value and have urged on Congress the 
necessity of enacting legislation that would permit its development. But 
members of Congress, either because of a desire to curry political favor 
by alleging that the demand for water-power legislation has come from 
those seeking profit at public expense, or because of the nonsensical idea 
of obstructing progressive legislation as a means of embarrassing political 
opponents, or because of a lack of good judgment, consistently have 
refused to heed the advice of technical and business men and have refused 
the legislation. Computations show that, had enabling legislation providing 
for water-power development been enacted only five or ten years ago, 
the amount of that development that reasonably might be expected to have 
occurred would have prevented the coal shortages that existed during the 
war and during the recent strike. 

The estimated bituminous coal output of the country during 1919 is 
530,000,000 tons, about five tons per capita. Two-thirds of it was used 
for power purposes. During the past ten years the population has in- 
creased 40 per cent., while coal production is said to have increased 175 
per cent. If the rate of commercial and industrial development is only 
as large during the next decade as it has been during the past, and the 
nation’s water-power resources are not developed, the coal output during 
1930 must be approximately 1,500,000,000 tons. A coal strike then will 
be a calamity from which recovery may not be as rapid as it has been 
recently. 

The estimated water-power resources of the country, irrespective of 
storage, amount to 60,000,000 h. p. Of this amount 14,000,000 h. p. are 
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of a private nature unaffected by legislation, whereas 46,000,000 h. p. are 
on public lands or navigable streams and are subject to restrictions imposed 
by Congress. Of the private resources 25 per cent. are developed, whereas 
of the 46,000,000 h. p. on the public domain only 4 per cent. are developed 
and serviceable to mankind. The other 96 per cent., 44,000,000 h. p., 
more than enough power to supply all of the industries of this country 
that use bituminous coal, are wasted! 

Engineers estimate that, if power development legislation had been 
enacted five years ago, 20 per cent. of the water-power supply under 
public regulation, 10,000,000 h. p., would be available for use instead of 
the present 2,000,000 h. p. This amount of power from energy abstracted 
from the forces of nature would have nullified the effect of the recent 
coal strike. With the average coal consumption per horsepower per year 
estimated at 6 tons, the annual saving of coal because of the 10,000,000 
h. p. of water power would be 60,000,000 tons, to mine, haul and handle 
which require the service of approximately 150,000 men, 100,000 freight 
cars, and 5,000 locomotives. If all of the available water power of the 
country were developed, it would save 360,000,000 tons of coal annually, 
an amount of coal somewhat larger than the total amount of bituminous 
coal used in the country during 1919. 

This tremendous loss, the shame of this century, though deprecated 
by all intelligent citizens, is perpetuated through political manipulators at 
Washington who pretend to be representatives. It will be abated only 
after water-power legislation is enacted. Every citizen should express a 
demand for the legislation. 


Fire Hydrants: Their Inspection and Testing. 


By the New Jersey Schedule Rating Office. 
(Member N. F. P. A.) 


Suggested Method for Inspecting and Testing Fire 
Hydrants. 


In order to inspect fire hydrants properly, the inspector should be 
equipped with a notebook, a can of lubricating oil, a pot. with a mixture of 
lubricating oil and graphite, a small flat brush, an Aquaphone, a hand 
pump for pressure up to 200 pounds, a tapped hydrant cap and connections, 
a 12-quart pail, a hydrant wrench, and the necessary wrenches and/or 
spanners for the stuffing box nuts, and a supply of packing. 


Method of Inspecting and Testing. 


Obstructions to Hydrants. On arriving at a fire hydrant the inspector 
should make the following observations: 

(a) As to whether any obstructions have been erected near the 
hydrant. These generally include hitching posts, telegraph and telephone 
poles and trees. 

(b) As to whether there is sufficient clearance between the hydrant 
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butt and the surrounding ground, so that the fire department can make 
quick and easy connections to the hydrants. The clearance between the 
bottom of the butt and the ground should be at least fifteen inches. 

(c) As to whether the hydrant is set too close to the curb as to 
expose it unduly to vehicular traffic. 

Pressure Test. Before opening the hydrant, the inspector should 
place the Aquaphone on the valve stem, which will indicate whether the 
main valve is in a tight condition, and it will also indicate leaks in the 
mains in the immediate vicinity. The hydrant should then be subjected 
to a pressure test. To do this the caps should be drawn tightly and the 
hydrant opened wide. This will prove the tightness of the caulking of 
the nipples, the hydrant caps and the tightness of the stuffing box. By 
placing the Aquaphone to the hydrant stem again any failure of the waste 
valve to close tightly when the hydrant is open can be detected. After 
these observances have been noted the hydrant should be shut down. 

Flushing. After the pressure test has been concluded, one or two 
caps should be taken off of the hydrant and the hydrant opened wide and 
flushed. After the foul water has passed from the hydrant, hydrant 
should be shut down and observations made as to whether it drains 
properly. If the hydrant does not drain freely the pail should be filled 
with water and the pump connected to the hydrant. Water should be 
- pumped to the hydrant barrel up to 200 pounds if necessary. This pres- 
sure will force most obstructions from around the waste valve, and in 
almost all cases provide a simple remedy for faulty drainage. 

Detection of Leaks in the Mains. After the hydrant is shut down and 
drained, leakage in the main can easily be detected by placing the Aqua- 
phone to the valve stem. If there is a hissing noise which accompanies 
the escape of water under pressure, this can generally be located by using 
the Aquaphone on the services on either side of the hydrant or on any 
gate valve in the main near the hydrant. 

Oiling and Repairs. lf there is any considerable leakage at the 
stuffing box the valve stem should be repacked and oiled. If the leakage 
is slight the probabilities are that tightening the stuffing box nut will stop 
the leak. In any event, before leaving the hydrant the packing in the 
stuffing box should be oiled, as the packing dries out and leakage results. 
Where provision is made in the hydrant for oiling, the valve stem should 
be oiled. Each of the caps on the hydrant should have the threads 
swabbed with a mixture of lubricating oil and graphite, and the caps should 
be placed on the butts and drawn tight. This should leave the hydrant in 
excellent condition. If such inspections are made twice a year there is no 
reason why fire hydrants should not be in good condition and easily 
accessible at all times. 

Hydrants Set with Waste Valves in Ground Water. Where hydrants 
are set so that the waste valve is in ground water, the waste valve should 
either be plugged up and the hydrant pumped out immediately after it is 
used, or where the sewer in the street is below the waste valve the waste 
valve may be connected directly to the sewer. 


The Importance of Inspecting and Testing Fire Hydrants 
Properly. 


Judging from the character of inspection and method of testing fire 
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hydrants in most towns, cities and private properties, it is very doubtful 
whether those who have charge of these fixtures of a waterworks system 
really assess them at their true value. It is generally admitted that a large 
part of the water plant in every town is for fire protection service. The 
added cost in furnishing water supply for fire protection is due largely to 
the increase in the pumping capacity, reservoirs, supply lines, distributing 
mains, gate valves, hydrants, etc. It has been estimated that the increased 
cost of a waterworks system furnishing fire protection is from 25 to 75 
per cent. in excess of the cost of a system not designed to provide such 
service. This increased capacity of the various elements of the system 
for the fire protection service is held in readiness and reserve. The 
utilization of this reserve capacity must be through the fire hydrants. No 
matter what the capacity of a waterworks system may be to provide large 
volumes of water at adequate pressure for fire protection purposes, it is 
of little value if the hydrants are not readily accessible and are not kept 
in such condition so that the extra capacity of the system is available at 
the hydrant butts without any loss of time. Very often the fire protection 
service at particular locations has been tied up because fire hydrants were 
inaccessible or in poor condition. In consideration of the investment and 
service provided “back” of the fire hydrant and the protection to life and 
property required in “front” of the fire hydrant, it surely seems that the 
most complete system of inspection and testing of such fixtures is justifi- 
able. Ordinarily the inspection of a fire hydrant consists of removing 
one or two caps, flushing, oiling threads and inspecting for drainage. This 
is not a complete inspection or test of a fire hydrant, because it does not 
cover the inspection of all of the elements that may make a hydrant useless 
and does not test all the features that may get out of order. 


Furnace Explosions Due to Banked Fires. 
By W. H. De Muth. 


Electrical Review 


It has been the experience of many taking to the use of coals con- 
taining much combustible volatile and dust that explosions occur within 
the furnace chamber. These explosions ordinarily do little damage, except 
perhaps to the morale of the firemen. However, they are objectionable, 
and by taking simple precautions can be avoided. There is one set of 
conditions under which furnace explosions are encountered ; that is when 
the furnace doors are opened or closed. 

There is another condition under which furnace chamber explosions 
occur when using coals containing a high percentage of combustible vola- 
tile or large amounts of dust, as anthracite dust, bituminous mine run, 
etc., namely, with banked fires. The following observations on explosions 
in furnace chambers during times of banked fires and when breaking them 
up preparatory to bringing the fire up to active combustion again may be 
of interest. 

Reasons for Explosion. 


A banked fire is a fire or fuel bed that is not actively engaged in 
combustion, It is a fire that is being kept available and yet is using a 
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minimum of fuel. This is accomplished by covering the fuel bed with a 
thick layer of coal and shutting off the draft underneath the fuel bed. 
The fuel bed is thick, hence its resistance to air flow is high, and the 
supply of air through the fuel bed is shut off. In this way nearly all air 
that would ordinarily pass through the fuel bed ceases to do so, and the 
rate of combustion is a minimum. 

A fire that is banked heats the coal above, distilling the solid fuel 
and driving off the volatile matter in the same way that coal is carbonized 
for producing coke. Since combustion is not complete, partly because 
there is insufficient oxygen in the small amount of air present and partly 
because the temperature of the fuel bed and above is too low, the volatile 
driven off from the fuel bed into the furnace chamber is not consumed. 
The gases given off are highly combustible, representing 30 per cent of 
the heat value in the coal, and when mixed with the correct amount of 
air may be very explosive. The flame or other source required to ignite 
these gases may occur from a flame such as so often springs up when air 
enters the furnace chamber above the fuel bed. 


Preventing Explosion. 


To prevent explosions due to banked fires, it is important to shut off 
the ash-pit damper so as to stop air passing through the fuel bed. It is 
more important to keep the stack damper sufficiently open to prevent 
accumulation of gas in the furnace chamber, yet closed enough to reduce 
draft through the fire. Another way to lessen the likelihood of explosion 
is to allow air to pass into the furnace chamber over the fuel bed by 
leaving the stack damper fairly well open with openings also open over 
the fuel bed. In this way there is too much air present above the fuel 
bed and too good a circulation of air through the furnace chamber to 
allow explosions to become at all probable. 

When breaking up a banked fire preparatory to starting up again, 
explosions sometimes take place. These can be prevented by first of all 
opening the stack damper wide open so as to allow all gases to escape. 
Then the draft under the fire can be applied by opening the ash-pit 
dampers. In this way explosions in the furnace chamber can be avoided 
almost entirely. 

The prevention of furnace explosions under steam boilers is entirely 
a matter of air control. The air required for perfect combustion is not 
the air required to form an explosive mixture, so that furnace explosions 
show low combustion efficiency. At the same time, low combustion 
efficiency is desired with the banked fire, so here precautions in the way 
of allowing the gases to escape are all-important. The larger the propor- 
tion of dust present in coal, the more care should be taken when banking 
the fire and breaking up the bank preparatory to getting the fuel bed 
active again. 





A THREE MILLION DOLLAR FIRE WALL, 


A Three Million Dollar Fire Wall. 


What the Persistency of One Fire Insurance Agent Accomplished. 


By T. R. Weddell. 


(Member N. F. P, A.) 


What an insurance agent can do for the protection of his customers 
and his companies was shown by the recent fire in the tractor plant of the 
Moline Plow Company at Rock Island, Ill. A fire wall, erected as the 
result of the persistent urging of the agent who had the line, saved the 
insurance companies over $3,000,000 and prevented the complete destruc- 
tion of the plant, with a consequent heavy loss to the owners through the 
interruption of their business. 

As originally erected, the tractor plant was one great open area, the 
building being 1,200 feet long. The values involved were enormous, the 
insurance carried being over $4,000,000, with a property value even larger, 
and with no cut-offs a fire once started was almost sure to sweep through 
the entire plant. The building was constructed in this way at the instance 
of the efficiency engineers, who wanted to see the whole works at once 
and to facilitate the progress of material through the manufacturing pro- 
cesses. It violated the cardinal principles of fire protection, as large open 
area is one of the principal factors in the spread of fire, and the insurance 
rate was materially higher for that reason. 

The agent in charge pointed out to the owners of the property the fire 
risk they were running, the danger of losing the entire plant instead of 
one section, the fact that the reduction in insurance cost because of the 
construction of fire walls would pay for them within two years, and that 
there need be no interference with manufacturing processes. As a result 
of his persistency two fire walls were erected, cutting the plant into three 
sections, the walls being equipped with large automatic fire doors through 
which the material could pass. When the fire came it destroyed the con- 
tents of the 464-foot section in which it started, but the wall held perfectly, 
and over three millions of values in the other sections were uninjured. 
This also made possible the much earlier resumption of production. The 
insurance loss paid on the burned section was $966,955.47, with total 
insurance on the building and contents of $4,134,722. 

This was real service, not only to the property owner and the insur- 
ance companies, but also to the general public, which ultimately pays the 
fire losses and is interested in the reduction of the preventable fire waste 
of the country. There are thousands of properties in which other agents 
can render a similar service. The erection of fire walls, the segregation 
of the worst fire hazards, and general observance of fire protection and 
fire prevention principles are desirable from every standpoint, and the 
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property owners expect their insurance agents to look out for that feature 
of their risks. The wideawake agent who does that is giving service to 
his customer, safeguarding the interests of his companies, protecting the 
community and the public generally, and justifying his job. 


Lightning Pushes Sidewalk off Concrete 
Bridge. 


Courtesy Engineering News-Record. 





During a severe electrical storm on the evening of June 9, 1919, 
lightning struck the Burlington Street reinforced-concrete bridge across 
the Iowa River at Iowa City, 
Iowa, displaced the concrete 
railing on one side, complete- 
ly severed the concrete side- 
walk from the structure 
proper, and generally caused 
damage to the extent of 
about $3,000. The force of the 
stroke may be noted from the 
accompanying views. 
According to Stanley M. 
Hands, city engineer, the 
greatest force must have acted 
at the base of ‘the handrail 
and ina horizontal direction. 
The bridge is a 
solid-arch rein- 
forced - concrete 
structure carry- 
ing the sidewalk 
on longitudinal 
walls with regu- 
larly spaced 
cross walls, as 
shown in the de- 
tail drawing 
herewith. The 
handrail, of con- 
crete, was cCar- 
ried on the out- 
side fascia wall 
and tied therein 
by reinforcing 
rods. The slab 
itself was rein- 
forced with - 
inch rods in 
How the sidewalk pushed over by lightning cracked. both directions. 



















LIGHTNING PUSHES SIDEWALK OFF CONCRETE BRIDGE. 


OLA MALLU 
Lamp o0.k. ¥ 


Looking toward the broken place where lightning 
struck concrete sidewalk. 


Handrail displaced and sidewalk broken from concrete bridge by lightning. 
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As shown in the views the handrail was displaced to the north— 
toward the river side—and the sidewalk to the south—toward the 
roadway—the distance from end to end of the rupture being about 96 
feet. The concrete at the base of the handrail was shattered on the 
surface, but only a clean break about 2 inches wide shows on the bottom 
of the floor slab. 

As stated, the sidewalk and slab are reinforced longitudinally and 
laterally with 14-inch twisted bars, and a conduit for gas, electric wires 
and telephones is provided under the sidewalk. These rods were of 
mild steel. The force of the shock was sufficient to pull the %4-inch 
twisted rods into two parts, shatter the concrete which gave the bond, 
and free the rods from any support. They then fell into the bottom of 
the conduit with no concrete other than a skin coating clinging to them. 
All the lateral rods at the point of maximum rupture were pulled apart 
in like manner, the reduction in section being from the original ¥%4-inch 
to %-inch. According to Mr. Hands, there seems to be no explanation 
why the rods which were pulled apart, had none of the concrete adhering 
to them. This is strange, he thinks, since the concrete must have 
furnished the bond which held while the rods were being pulled apart. 








FAILURE OF UNPROTECTED STEEL GIRDERS. 


Fig. 1. Showing charred wooden columns still holding. 


Interesting Failure of Unprotected Steel 


Girders. 


Through the courtesy of Manager V. L. Benedict of the Los Angeles 
Fire Alarm Company (member N. F. P. A.) we are able to reproduce the 
accompanying instructive photographs taken by Captain Enos of the 
Los Angeles Bureau of Fire Prevention and Public Safety (member 
N. F. P. A.) after a recent fire in a warehouse. The building was 
200 x 57 feet in area and was a two-story brick structure. The floor 
of the second story was supported by two unprotected steel girders on 
10 x 10-inch wooden columns. Each girder consisted of two “I’’ beams, 
12 inches high, 5 inches wide, %-inch web, spaced 5% inches apart. 
The fire was under control in an hour, and only a few wooden columns 
were destroyed, the remainder being charred less than half an inch deep. 
The unprotected steel girders buckled and sagged, but fortunately the load 
was not heavy enough to cause a complete collapse. 

Fig. 1 shows one of the wooden columns after the fire, while Figs. 
2 and 3 are interesting as showing what happened as the result of the 
expansion of a steel girder. At the point where this girder passed 
through a wall separating the boiler room from the rest of the plant, it 
carried portions of the wall along with it to a distance of 5% inches, 
and at the further side of the boiler room, where it was supported by an 
exterior wall, it forced out a number of bricks, which fell with a loud 
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Fig. 2. Effect of steel girder expansion. 
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noise on the sheet-iron cover of a tank, thus adding to the confusion of 
the fire. 

Only excellent work by the fire department prevented the spread 
of the flames to nearby buildings, the warehouse in which the fire orig- 
inated being a total loss. The boiler room was not materially damaged. 


Fig. 3. Bricks pushed out by expanding steel girder. 





WILSON HOTEL FIRE, ATLANTA, GEORGIA. 


Wilson Hotel Fire, Atlanta, Georgia. 


Through the courtesy of our member, the South-Eastern Underwriters’ 
Association, we are able to give the details of another of those fires with 
fatal results which seem sooner or later bound to happen in the old types 
of buildings used as lodging houses, sometimes dignified by the name of 
hotel. This was a three-story brick-walled building of ordinary inside 
wood joist construction. The fire of unknown origin was discovered by 
a guest at 2:15 a.m., who called the night porter’s attention to the dense 
smoke in the halls. Several minutes were lost trying to call the fire de- 
partment by telephone. Within two minutes of the turning in of the 
alarm at the signal box near the hotel, the fire department was on the 
ground. ‘The property loss to building and contents can be covered by 
$15, 000, the value of the building being $50,000. 

The lamentable and deplorable feature of this fire is the loss of life 
which attended it. Five fire streams were played upon the fire for fifteen 
minutes before the firemen could ascend from the first to the second floor; 
within the building and at the stairway on the second floor lay the dead 
and badly burned body of a man. Some fifteen minutes later another 
dead and burned body was found on the third floor, some seven feet west 
from the stairway. One of the guests, an elderly man, was found on the 
bed in his room, dying from suffocation (asphyxiation), and though all 
efforts were made to save him, he died while being conveyed to the hos- 
pital. Though warned by the people in the street to wait a moment for 
the firemen to rescue him by ladders, another man jumped from the third 
story window, on the North Broad Street side of the building, to the 
street below, and later died from the injuries received. At about the 
time the firemen had driven the flames from the second to the third floor, 
a man was observed running down the hotel stairway to the street, his 
face badly burned and his clothes burned to tatters. He had not gone 
far from the hotel before he fell dead. The only fire escape on this build- 
ing is on the Broad Street side, and extends from the second to the third 
floor ; approach to the fire escape is through a room at the end of the hall, 
and while this room was unoccupied and the door thereof was not fastened 
or locked at the time of the fire, none of the inmates of the hotel availed 
themselves of this way of escape. This fire would have been a veritable 
holocaust had it not been for the timely arrival of the firemen, who 
rescued all whom it was possible to save. This building was built in 1868, 
and for many years was occupied as a hotel or lodging house on the second 
and third floors, with only one entrance. Elevator service had _ been 
abandoned for some time, but the elevator shaft had not been enclosed. 
Two large metal ventilators in roof near elevator shaft and stairway gave 
vent to the flames, adding intensity to the fire. Had the alarm been given 
promptly there would, in all probability, have been no loss of life or 
serious material damage. The delay in sounding the alarm in this instance 
was due in part to poor telephone service and in part to fright and 
confusion resultant from the discovery of the fire. Proper means of 
egress from the building were not provided. 





DANCE HALL HOLOCAUST. 


The Villa Platte Dance Hall. 


Dance Hall Holocaust at Ville Platte, La. 


November 22, 1919. 


Special Report compiled from’ data supplied by State Fire Marshall W. M. Campbell. 
(Member N. F. P. A.) 


On the evening of November 22, 1919, twenty-five persons lost their 
lives in a fire which destroyed a two-story frame building, the upper story 
of which was used as a dance hall, while the first floor comprised a grocery 
and restaurant of doubtful reputation, a clothing store and a motion picture 
theatre. The fire had its origin in the grocery and restaurant. It appears 
that the wife of the proprietor was warming some coffee at a kerosene oil 
stove when the tank ran dry. She instructed a boy employee to fill the 
tank, which he did from a can at the back of the store. When he re- 
attached the tank to the stove, she again lighted the latter, but the burner 
immediately exploded, scattering burning oil over the stove and floor. She 
took a broom to beat the fire out, while the boy fetched a bucket of water, 
emptying it over the broom, which by this time was on fire. The water 
spread the flames, and the boy, becoming terrified, ran out of the building. 
A high school pupil who was also present testified that he pulled the stove 
away from the partition by which it stood. A hole about five inches in 
diameter had been burned in the partition wall, and several men coming 
out of the card room endeavored to extinguish the fire by a further use 
of water pails. Remembering that his mother was in the picture theatre 
next door, the boy went to fetch her, and found smoke already coming 
through the partition wall. The people in the theatre were advised to leave 
quietly, and all of them escaped. 





DANCE HALL HOLOCAUST. 


Searching for the dead. 


In the meantime the fire, working its way up inside the partition wall, 
burned through the floor of the dance hall about in the middle of the 
building. At once there was a rush for the only stairway, and the panic- 


ra 


Ruins of the Dance Hall. 
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stricken dancers found themselves jammed in the stairway and confronted 
by an equally panic-stricken crowd which was madly fighting its way up 
in an insane attempt at rescue. The result was a scene of indescribable 
horror ; many of those who escaped were only able to get out by walking 
on top of those who were already jammed in the stairway. Finally the 
staircase collapsed under its human burden, causing the partition wall 
which separated it from the clothing store to give way. Those who were 
not already dead or badly injured were then able to reach the street 
through the store. 

As will be seen from the accompanying illustrations, the building 
burned to the ground, the efforts of the local fire department having no 
effect upon the fire. Although there seems to have been considerable delay 
in sending in the alarm, the department was severely criticized for its 
slowness in getting to work. It was alleged that, even after the delay, if 
the department had shown a reasonable degree of efficiency, the blaze might 
have been controlled without loss of life. 7 

The facts that a dance hall should have been permitted in the upper 
part of a highly combustible structure, the lower story of which was 
occupied for mercantile purposes and the display of motion pictures, that 
the hall should have been left without any other means of exit than the 
inadequate stairway on which the “jam” occurred, and that, with such 
conditions obtaining, so little thought should have been given to the 
provision of adequate public fire protection, form a sad commentary on 
the indifference of the American people to the value of human life. 


Fires in Which There Was Loss of Life. 


These notes are intended to point out conditions under 
which loss of life occurs, that they may 
be known and guarded against. 


S-22668. Garage. The operator of a motor truck was filling the 
gasoline tank from a 5-gallon can into which gasoline had been pumped 
from an underground tank in the yard. The can struck some metallic 
portion of the truck, causing a spark. Evidently gasoline vapors were 
mixed with the air in the right proportions to' form an explosive mixture, 
for the spark was followed by a severe explosion which blew out the 
wooden doors of the garage and slightly injured several employees. The 
operator was so badly burned that he died a\few days later. The sprinklers 
with which the garage was equipped operated promptly and extinguished 
the fire before the city department arrived. 


H-13329. Apartment House. This was a seven-story building 
erected sixteen years ago, mainly of wood interior construction, with a 
few brick walls as sustainers of the centre portion. The partitions 
consisted of wood studding, wood lath and plaster. The house contained 
165 rooms. Fire was discovered at about 5 p.m. by a porter who, while 
delivering trunks to an occupant, noticed smoke issuing from one of the 
rooms, and immediately gave the alarm. The fire gong was sounded and 
the few people who were in the upper stories, with two exceptions, 
escaped. Of the two women who lost their lives, one was carried down a 
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ladder, still living, but died a few days later; the burned corpse of the 
other was found after the fire had been extinguished. 

The fire is believed to have started from an electric smoothing iron 
which had been in use in the room in which fire was first seen, although 
the occupant of this room was absent when the blaze was discovered. 
The flames got into a hollow space under the roof and burned the lathing, 
causing the ceilings to fall and thus admitting fire into all the rooms on 
the top floor at one end of the building. The roof was entirely destroyed. 


H-13529. Mercantile. Fire occurred in frame pump house at/an 
oil dealers’ establishment. An employee whose mittens and clothing had 
been recently saturated with gasoline operated a switch to an electric 
motor located in the room, with the result that his clothing was ignited 
by a spark. He died a few hours later. The pump house was destroyed, 
but no explosion occurred, although the fire released two 300-gallon tanks, 
one containing gasoline and the other kerosene, from the wooden founda- 
tions on which they were supported. The contents of the two tanks, of 
course, provided fresh fuel for the flames. 


H-13555. Railroad Torpedo Factory. An outsider discovered 
fire at 10 p.m., when the plant was not in operation. It is believed that 
the cause was cigarette smoking by the foreman who was working about 
the premises at the time of the fire. The location of the fire was the 
mixing room, where chlorate of potash was mixed with sand, sulphur and 
shellac by a dry process which caused a very dusty condition. The 
foreman is supposed to have entered the mixing room while smoking, 
sparks igniting the compound in the room. His body was found in the 
yard, with a chemical extinguisher grasped in his hand. Death was 
probably due to suffocation. The property loss amounted to $2,600. 


H-13780. Blast Furnace. Employees were loading furnace 
(running a ‘blast), and had just replaced bell (top of furnace) when a 
violent explosion occurred within the furnace, blowing off the bell and 
setting fire to frame ore elevator, which burned together with cast house 
and ore shed. Two men were killed. 

As the furnace was not being operated at full capacity, nor was heavy 
blast used, the cause of the explosion cannot be determined. It is thought 
possible that as pyrites ore and coke were used, gas was generated due to 
the presence of sulphur in the ore. Similar explosions of a less serious 
character had occurred in other furnaces. Great care was taken not to 
use frozen ore, and all pyrites ore and soft coal was heated before being 
put in batch. 


H-14006. Dwelling. Four deaths resulted from this fire, which 
was caused by the upsetting of a kerosene lamp at about 1 a.m. The 
householder’s father was an invalid requiring constant care. At times he 
would get up and walk or crawl about the house until he was put or found 
his way back to bed. Because of this, a lamp was always kept burning 
at night, and on this occasion it was left on a chair in the hallway. It is 
supposed that the invalid accidentally knocked the lamp off the chair. 
The householder was awakened by the noise and aroused his wife. He . 
then went to the assistance of his parents, whom he succeeded in getting 
out of the house, although the father subsequently died from burns and 
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injuries. His wife rushed out of the house, followed by her eldest child, 
but forgetful of her 10-months-old baby. When the householder discov- 
ered that the baby was left in the building, he re-entered for the purpose 
of bringing it out. He was followed by the eldest child. This child, the 
baby and the householder lost their lives. The building was a frame 
structure. 


H-14212. Garage. The driver of a tank truck left the motor 
running while the truck was discharging gasoline into the underground 
storage tank of the garage, the fill and vent pipes of which were both in 
the center of the building. Gasoline fumes ignited from the exhaust of 
the truck, whereupon the driver took the truck out through the building 
and an adjoining alley, with its valve open and discharging gasoline all 
the way. ‘This was a factor in spreading the fire. 

The building was an ordinary brick structure with steel trusses and 
wood joists. The storage tank was properly buried and did not explode, 
although the entire building above caved in, due to the steel trusses 
buckling and pulling the walls down. The man who lost his life was 
caught by a falling truss while attempting to get some of the cars out of 
the building. About 100 private cars were stored in the garage at the 
time of the fire. 


S-23248. Bolt and Nut Works. The device causing the fire was 
an accumulator for pumps that supplied lubricating oil to a hollow 
stationary drill, heavy pressure being required to carry away metal cuttings 
from end of drill. The accumulator was a piece of 12-inch extra heavy 
steel pipe set on end, with both ends closed by extra heavy cast-iron flanges ; 
it was about 18 feet long and was located near the center of the machine 
shop ; it was equipped with a pressure gauge reading up to 1,000 lbs., and 
also with a relief valve; it was filled to about two-thirds of its capacity 
with lard oil having a high flash point, the remainder of the space being 
occupied by compressed air for the purpose of forcing the oil through 
the hollow drill at an average pressure of 300 Ibs. On the morning of 
the explosion the operator of the drilling device had complained that the 
oil was not under sufficient pressure, and in consequence the pumps had 
been oiled and the lubricator filled by the plant engineer. 

At about 11 a.m. the bottom flange of the accumulator blew cut 
without warning, throwing the whole cylinder up through the roof. It 
was ascertained later that there was a poor spot in the broken flange. 
Two distinct explosions were felt, neither of them loud nor producing 
much concussion. 

The bursting of the accumulator allowed the oil to escape, and owing 
to the heavy pressure this was distributed in a fine spray all over the room. 
At the same time it was ignited, possibly from a broken electric light 
bulb, of which there were several in the room. For a few moments the 
room was filled with flame. All the sprinklers in the room operated, and, 
notwithstanding that one of the fittings had been broken by the explosion, 
quickly extinguished the blaze. 

There were twenty-one employees working in the room at the time, 
twelve of whom were severely burned, seven of them so severely as to 
cause death. 
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H-14360. Casing Head Gasoline Plant. This was a small plant 
located on the bank of a creek on low bottom land and surrounded on 
all sides by thickly wooded hills. The compressor was operated by a 
natural gas engine which was started by an open hot tube ignition and 
afterwards operated on a hot tube enclosed in a steel case protecting same 
from escaping gases. The finished product was blown from accumulator 
tanks to a 1,500-gallon stock tank of heavy steel construction, which 
contained in the peak of its roof a safety valve set at 150 pounds pressure. 
From this tank the gas was conveyed to a 250-barrel blending tank, where 
it was mixed with low grade naphtha piped from a nearby refinery. 

The evidence indicates that before the explosion, which occurred on 
a Sunday at 1.30 p.m., the territory around the plant to a distance of 
approximately 50 feet had become saturated with gasoline vapor, but 
from just what point the vapor escaped and what ignited it will probably 
never be known. Five people were killed in the accident—a man, two 
women and two children, all of whom appear to have been in or near an 
automobile about 45 feet east of the main building. Another man was 
seriously injured. He had started away from the plant and was 100 feet 
or more distant when the explosion occurred. He was enveloped in flames, 
but saved his life by jumping into a creek. 

Why the plant was operating at the time of the accident is a mystery. 
The surviving workman’s story is that he and his fellow employee went 
out to attend to some oil wells nearby, and while on the spot decided to 
make a little more gasoline, although the plant had been shut down on 
the previous afternoon and they had been instructed not to start it again 
until notified to do so. As quantities of gasoline had been missed for 
some time previously, including cans which were subsequently found in 
a private garage at the home of the man who was killed, the owners are 
of opinion that the workmen had been smuggling gasoline from the plant 
and were operating it on Sunday for their own benefit. Their theory is 
that, the stock tank becoming full, the relief valve opened and gasoline 
vapor was sprayed from the top. One of the workmen was known to be 
a constant cigarette smoker, and as cigarette stubs were found near the 
automobile it is believed that the lighting of a cigarette caused the 
explosion. The other persons who were killed belonged to the workmen’s 
families, who were picnicking at the time. 

Two explosions occurred in quick succession, after which the entire 
property was enveloped in flames, everything combustible being destroyed. 

In view of the improbability of experienced workmen attempting to 
blow gasoline into the stock tank after it was full, the suggestion has been 
made that the gasoline was being diverted between the accumulator and 
stock tanks. This could have been accomplished by closing an intermediate 
valve, and the gasoline would then be forced to a small open tank located 
at one side of the supply line. From this tank it might be conveyed away 
in open receptacles which would permit rapid evaporation. 

Conflicting assertions were made by the owners and outsiders as to 
the condition of the lines and compressor. While the owners claimed that 
there were no leaks in the system, others stated that owing to the leaky 
condition of the apparatus an explosion had been predicted. In this 
connection it may be of interest to note that backfiring of the automobile 
and a fire lighted by the picnic party at lunch time have been mentioned 
as possible alternative causes of the ignition of gasoline vapor. 
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H-14515. Oil Tank. Six workmen were engaged on a scaffold 
about 10 feet high, cleaning the inside of a newly completed tank pre- 
paratory to its use for the storage of gasoline. The tank was constructed 
entirely of riveted sheet steel, sides and top; it was 52 feet 6 inches in 
diameter and 30 feet in height. The top was equipped with two large 
explosion hatches, about 4 feet in diameter, and one manhole, about 18 
inches in diameter. Another manhole of the same size was provided in 
the side, about 20 inches from the bottom. A 4-inch pipe was connected 
near the bottom of the tank, and after extending some distance through 
the yard entered a “T” fitting, thus branching into two pipes, each pro- 
vided with a valve. One of the branches connected with the suction of 
a gasoline pump in the pump house, while the other connected with the 
discharge line from the pump, which in its turn was connected with the 
apparatus for loading tank cars and steamers. 

The work of cleaning being about completed, the foreman desired to 
have water pumped into the tank to float out the scaffold timbers through 
the manhole in the side. The branch pipe described above as connected 
with the suction of the gasoline pump had been temporarily discon- 
nected and converted into a discharge line from the water pump. The 
pump house attendant, having been instructed to pump water through 
this line into the new tank, called upon the gauger, whose duty it was to 
attend to the valves, to open the valve in the water discharge line. The 
gauger, not being familiar with the valves for the new tank, opened the 
valve in the branch line connected with the gasoline discharge system, as 
this valve would ordinarily be called the discharge valve for that tank. 
The valve in the pipe leading from another tank through the gasoline 
pump to the discharge line was open when the gauger opened the valve 
in the branch line connecting the discharge system with the new tank. 
This allowed gasoline to flow into the new tank. The error was soon 
discovered and corrected, but in the meantime a large quantity of gasoline 
had entered the new tank, the vapor from which was probably ignited 
by a match struck by one of the six workmen. All of these were killed 
by the explosion, the force of which was sufficient to tear away the steel 
roof from the sides of the tank. 


H-14888. Pyroxylin Plastic Factory. Fire occurred on the 
upper floor of a small 2-story brick building of ordinary construction, the 
first story being used as a garage. Three people were employed in the 
second story manufacturing pyroxylin plastic mandolin picks. A coal 
stove was used to heat the factory, and there were about two tons of 
pyroxylin plastic on hand at the time of the fire. Fire-resistive vaults 
were not provided for the storage of this material. Electric power was 
used. 

The first notification of the fire was given by a woman in a nearby 
dwelling, who saw flames issuing from the factory. Two of the employees 
lost their lives and the building was a total loss. A row of brick dwellings 
20 feet distant had frame bays badly scorched and blistered, although 
the wind was blowing in the opposite direction. Carelessness by the 
employees in handling and disposing of scrap pyroxylin plastic is believed 
to have been the cause of the fire. 


H-14925. Dwelling. The house in which fire occurred was one 
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of a number of old 3-story buildings. It was occupied by two families, 
the lessee using the first floor as a barber shop with kitchen in the rear, 
and the second floor for sleeping. The third story was rented by a 
married couple with four children. The fire started at 11 p.m. from a 
coal-fired range backed against the wood lining on the wall of the kitchen 
in the first story, and the occupants (with the exception of the lessee and 
his wife, who were away) were evidently asleep at the time. Flames 
spread so rapidly with so large a volume of smoke that escape was cut 
off for the six people on the third floor and two children on the second. 
All these lost their lives. One other child succeeding in escaping from the 
second floor through a window in the rear which opened out on a shed. 


H-14935. School. This institution was a frame structure located 
far from any public fire protection. At 2.30 a.m. a student was awakened 
by smoke. Apparently fire originated in the hall on the first floor. The 
school was a total loss, one lady bookkeeper and four boy students losing 
their lives. 


H-14992. Electric Light and Power Plant. The plant was 
divided into two sections—known respectively as the old and the new— 
by a 17-inch division wall, parapetted 18 inches above the roof of the new 
section. There were two large openings in this wall, protected by steel 
rolling fire doors. Boilers were located near the center of the old section, 
being separated from engines and dynamos on the north and east by 
17-inch walls with unprotected openings. Shortly after 8 p.m., one of 
these boilers exploded, killing three men and a woman who had brought 
supper to one of them, and injuring eight other employees. Practically 
all the old section was wrecked by the explosion, and large holes were 
torn in the division wall separating it from the new section, which also 
suffered considerable damage. Immediately after the explosion the debris 
took fire, but the city department responded promptly and extinguished 
the flames. Two men were left to watch the building. Several hours 
later these men discovered a small blaze due to hot coals from the wrecked 
boiler smouldering underneath the debris. The fire department was at 
once notified, but before responding sent a couple of men to look over 
the situation. In this way fifteen valuable minutes were lost, as the 
rekindled fire spread rapidly, and was not extinguished until considerable 
fire damage had been suffered by machinery and electrical equipment 
which had not been injured by the explosion and first fire. 


H-15279. Dwelling. This was a very remarkable fire. A chicken 
was being singed over an open fire in a dwelling. About 200 feet distant 
a tank car was being filled at the loading rack of a natural gas gasoline 
plant. The tank either leaked or overflowed, and vapor from the escaping 
gasoline spread to the fire and ignited. No explosion seems to have 
occurred, but the spread of flame was very rapid. Four children who 
were playing on the porch became panic-stricken and ran through the 
house directly into the flame. They were terribly burned and died a few 
hours later. One small hose stream was used to cool the tank car, and 
eventually the fire was extinguished. 


H-15489. Apartment House. A _ 6-story-and-basement brick 
building, joisted construction, in fair repair, was occupied on the first 
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floor for mercantile purposes, but on floors above exclusively for dwellings 
and rooming. The exit facilities were as follows: 
(1) a trapped stairway from basement to first floor. 
(2) an open stairway from street to sixth floor. 
(3) an open stairway in the hall, from street to second floor. 
(4) an open elevator shaft (beside the stairs) from basement 
to sixth floor. 
(5) a fire escape located on the rear wall just outside from the 
open stair and elevator well. 

It is believed that the fire started on the second floor. The flames 
spread rapidly up the open stair and elevator well, cutting off all means 
of escape for the occupants of the upper floors. Three alarms were 
turned in, the first at 11.39 p.m., the third at 11.50 p.m. Ten pumping 
engines responded and fought the fire with 17 hose streams. During the 
first few minutes the firemen were too busily engaged in the work of 
rescue to be able to give much attention to the fire itself. Twenty-six 
persons were rescued ; eleven were caught im the life net, and fifteen were 
taken from the building and the roofs of adjoining structures by means 
of ladders. Ten lives were lost, three men, six women and a child. One 
man and two women were seriously injured. The upper portion of the 
building was practically destroyed. 


Unsatisfactory or Serious Fires in Buildings Equipped 
with Sprinklers. 


When sprinklers fail the causes are almost invariably clear. The fires 
below are selected to indicate such causes that they may 
be generally understood and satisfactorily met. 


$-22339. Waste and Batting Mill. This was an ordinary picker 
fire. Not only did sprinklers fail to deliver any water, but the first fire 
engine to arrive on the scene was also unable to secure a stream. A second 
piece of apparatus, making its connection at a greater distance from the 
plant, obtained water, and the fire was extinguished with moderate loss. 

Investigation subsequent to the fire showed that the supply main was 
frozen in front of the property. A head race ran along one side of the 
mill, extending across the street. The water main passed through the 
crown of the arch which supported the street over the raceway. A few 
years previously a bridge across the river a short distance. away had been 
lowered, and in order to make the approach gradual the city authorities 
graded the street for a long distance back from the bridge. The water 
main was not lowered at the same time, and consequently it had a covering 
of only about 3 feet of earth, which was insufficient to protect it against 
freezing. 


Summary: Freezing. 


$-22540. Shoddy Mill. Fire started from an unknown cause at 
feed end of card. The main building was a long narrow brick structure, 
four stories and basement, with poorly cut off additions at each end. The 
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roof was joisted and floors plank on timber. Fire started on third floor. 
Probably the fire spread rapidly through oily dust and waste under the 
cards, and water from the sprinklers that operated first did not reach the 
flames quickly enough to prevent the opening of a larger number of heads 
than could be properly supplied through the pipes, which were too small 
for the equipment according to modern standards. Moreover, the 
sprinklers themselves were of the pendant type. The loss was about 


$375,000. 
Summary: Poor equipment. 


S-23337. Car House. When the shop foreman was called to the 
fire at 6.30 a.m. he found sprinklers in operation, but very shortly 
afterwards a 3%4 x 31% x 1%-inch cast-iron tee in the main feeder for the 
ceiling sprinklers broke, reducing the pressure on the remaining sprinklers 
and on the hose line that was in use. The system was then shut off and 
the fire fought with hose streams. 

Until the sprinkler system was disabled the fire seemed to be dying 
down, but afterwards it gained headway very rapidly. The point of 
origin was at or near the stove pipe of a wooden car on the north track 
in the barn. The main sprinkler feeder already mentioned was carried 
along the north side, supported by rings and hook rod with lag screw 
terminal screwed into the woodwork of the roof. It is believed that one 
or more of the pipe hangers had been loosened by charring of the wood- 
work and had allowed the pipe to drop, thus causing the tee to break. 
This theory is strengthened by the fact that immediately upon the breaking 
of the tee the piping fell across the trolley wires and grounded them. 
The circuit-breaker in the power house then opened and cut off the current, 
making it impossible to run some of the cars out of the building. 

Two or three weeks previously there had been trouble with frozen 
pipes and fixtures, but the necessary repairs had been made. The break 
through the tee was very regular, in a vertical plane at right angles to the 
run of the pipe, and its character suggests that the fitting may have been 
weakened by frost at some earlier date. The loss was about $80,000. 


Summary: Defective equipment. 


S-23363. Glass Works. A glass melting pot burst. The escap- 
ing molten glass set fire to everything combustible with which it came in 
contact. The primary water supply for the sprinkler system was from 
the town mains, but as the water company’s pumping facilities were 
insufficient to supply the demand for water, it was customary to close the 
valve in the 8-inch discharge line at the reservoir at about midnight to 
allow the pump to accumulate a supply for the next day’s consumption. 
The fire occurred shortly after midnight while the valve was closed, and 
there was delay in notifying the water company to open it. The only 
public water supply available, therefore, was that in the 8-inch supply 
and the distributing lines. It is believed that the intense heat caused many 
sprinklers to operate before the fire reached them, and in this way the 
16,500-gallon gravity tank which constituted the secondary water supply 
was quickly drained. The loss was between $150,000 and $175,000. 


Summary: Inadequate water supply. 
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S-23398. Synthetic Dye Works. Smoke was seen escaping from 
an unsprinklered drier, measuring 40 by 7 feet and constructed of double 
matched boards, with a steam coil at one end and an exhaust fan at the 
other. The fan blower was immediately stopped and the door of the 
drier opened in an effort to remove the contents. In this way the flames 
communicated to the whole of the first floor. The building was 
sprinklered, but the heads were of an unapproved type. In all, 46 
sprinklers operated, many of them tardily, the ceiling in some places being 
badly charred. Five or six heads, located where the fire apparently was 
hottest, failed to open, and in a subsequent test two of these did not fuse 
even at a temperature of 400° with 200 Ibs. water pressure. Outside help 
was called, and a hose stream supplied by a pumping engine from a nearby 
town was the determining factor in extinguishing the fire. The loss was 
estimated at $6,000 


Summary: Sub-standard equipment. 


S-23490. Mercantile. Fire started in excelsior in basement, its 
rapid spread being greatly aided by unprotected elevator and stair shafts. 
Sixty-one of the sixty-five sprinklers in the room fused, but no water was 
discharged. After the fire a 34-inch sprinkler pipe at the freight elevator 
shaft on the first floor was found split, and there is reason to believe that 
water had been shut off the system some weeks earlier with a view of hav- 
ing this pipe repaired at the same time with a ruptured steam pipe. The 
sprinkler repair was not attended to, but the management seems to have 
assumed that the necessary work had been done and that the system had 
been placed in commission. The fire was extinguished by the city fire 
department. 


Summary: Water shut off. 


S-23667. Morocco Leather Tannery. Sprinklers operated 
promptly and would undoubtedly have extinguished the fire had not the 
watchman shut off the water supply. The equipment was a dry system 
which had given some trouble, due to air leaks, and watchman had been 
instructed to close valve in case it tripped from this cause. At the time of 
the fire the watchman was in a semi-intoxicated condition with a few 
cronies in the boiler room, and on hearing the alarm he promptly closed 
the valve without investigation, and returned to his friends. Sometime 
later an employee who happened to be working that night discovered the 
fire, and, although there was a fire alarm box within 350 feet of the plant, 
ran to a box about half a mile distant, thus losing more valuable time. 
When the fire department arrived it did not take long to extinguish the 
fire, but just as it was completing its work the intoxicated watchman 
bethought him of the closed valve. Suddenly opening it, he caused water 
to discharge from 49 sprinkler heads which had fused during the fire. The 
firemen were drenched and the water caused considerable damage to stock. 
In all, the loss amounted to about $9,800. 


Summary: Water shut off. 
S-23688. Cotton Warehouse. The exact cause of this fire was 


not determined. It started in the northwestern corner of the warehouse 
near the bottom of cotton bales piled five bales high on their sides. The 
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frame sides of the building were badly burned 30 feet south and 25 feet 
east from the corner, and the roof over that part also received serious 
damage. The sprinkler heads along the walls mentioned failed to operate, 
and investigation showed that the 34 x %4-inch elbows on the ends of four 
lines and the 1% x %-inch tee in the end bay line were choked with sand 
and mud. A piece of cinder was also found in one of the fittings. As 
the fire started in the corner, the —* at the ends of the branch lines 
were the first to fuse, and whatever sediment lay in the pipes was washed 
to the end fittings, clogging the sprinklers. Three heads in the end bay 
line were prevented from operating by the cinder already mentioned. The 
fire was thus able to gain considerable headway, but 53 sprinklers opened 
and held it in check so far as the inside storage was concerned. Four 
private hose streams were needed to extinguish the blaze. Of 650 bales 
stored in the room, 110 were damaged. 


S-23761. Munitions Factory. Fire occurred in nitrating house 
of smokeless powder and “T. N. T.” plant through carelessness of operator. 
There were five thousand pounds of trinitrotoluol in the building, and this 
burned so rapidly and with such intense heat that within a few minutes 
the entire building was a mass of flames and smoke. As the nitrating 
house was not protected by a barricade, the fire spread to other structures, 
There is no reason to doubt that the sprinklers operated promptly, but the 
hazard was too severe for sprinkler protection. Repeated explosions later 
wrecked the system. The loss was about $100,000. 


Summary: Severe hazard. 


S-23794. Pyroxylin Plastic Factory. Large quantities of sheet, 
block and bar pyroxylin plastic were used in the manufacture of novelties, 
buttons, etc., in this factory, which occupied the tenth floor of a 12-story 
fire-resistive tenant building. At about 11.30 p.m. a very hot and quick- 
spreading fire started from an unknown cause. Apparently all sprinklers 
in the tenth story operated and held the fire in check until an explosion, 
due to the presence of lacquer stored in cans, ruptured a sprinkler supply 
pipe, after which the 12,000-gallon gravity tank and 7,500-gallon pressure 
tank (5,000 gallons of water) supplying the sprinkler system were soon 
drained. Fire then spread to the eleventh and twelfth stories, entering 
them through large ordinary glass windows at the front of the building, 
doing heavy damage in the eleventh and practically gutting the twelfth. 
The metal cornice, which was ultimately melted partly away, deflected 
gases and flames into the top story, thus increasing the loss there. The 
wired-glass windows at the rear and sides of the building from the tenth 
to the twelfth story fused to a molten mass in some places. Kalamein 
and wired-glass doors at stairs and elevator shafts did excellent work, 
preventing the spread of flames through the shafts. 

The steel frame of the building was practically undamaged, concrete 
and tile protection being intact, though damaged and defaced at the three 
top stories. The loss to contents included, besides the fire damage already 
mentioned, water damage on all the lower floors. After the fire, approxi- 
mately a ton of partly burned pyroxylin plastic debris remained on the 
tenth floor. This was distributed throughout the story in piles, which in 
places were 12 or 15 inches deep. Some parts of the sheets, bars and 
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clippings were not even scorched, while their edges were burned. Sheet 
pyroxylin plastic stored in a fire-resistive vault was found undamaged. 

It is believed that unconsumed inflammable gases from the tenth floor 
escaped either through cracks at the hall or elevator shaft doors or through 
broken and open windows, and saturated the atmosphere of the floors 
above, igniting later when the temperature rose sufficiently. There were 
evidences of gas flash fires in the halls and on both the eleventh and twelfth 
floors. 


Summary: Explosion wrecked sprinkler system. 


S-24185. Carriage Factory. More than four-fifths of this plant 
were destroyed, the money loss being estimated at $450,000. The plant 
consisted of a number of buildings of varying construction, and the exact 
point at which fire started cannot be located with certainty. Fire had 
gained considerable headway when discovered by watchman in a dry kiln 
which was full of hardwood lumber. Beneath this kiln, as under some 
of the other buildings, was an unsprinklered space, and it is thought 
possible that fire originated here. The watchman’s testimony was to the 
effect that sprinklers were operating in the kiln, but in a very short time 
this and adjoining sections were a mass of flames. The cut-offs by which 
the plant was divided into ten fire sections were not adequate to withstand 
a fire of such intensity, and it is doubtful whether the post indicator valves 
controlling the sprinkler equipment in the buildings first attacked were 
closed as soon as these structures collapsed. If this was not done, the 


water escaping from the broken sprinkler supply pipes undoubtedly 
reduced the pressure on the sprinklers in other buildings and weakened 
the available hose streams. In any case, the fire mains were small for a 
plant of this size, and the size and spacing of the sprinkler pipes were not 
satisfactory. These conditions, combined with the inflammable character 
of the stock, were undoubtedly the main factors contributing to the failure 
to save any large part of the property. 


Summary: Defective equipment. 


S-24322. Storehouse. Fire started in pile of old empty grain 
bags from spontaneous combustion. The bags were piled against an 
8-inch brick wall, on the other side of which were steam wall coils. The 
coils heated the wall and aided spontaneous combustion in the bags. About 
800 bags and a frame truck were destroyed, involving a loss of about 
$700. The blaze was extinguished by the city fire department with fire 
pails and chemical extinguishers. At the time, nothing unusual was 
noticed, but next morning the engineer inspecting the dry valves discovered 
that the pressure on two of them was down to zero. One valve mechanism 
did not move at all, the other moved slightly, having rotated through a 
small arc, but the vertical weight was still hanging on the lip of the lever. 
The engineer in touching the horizontal weight tripped the valve. It was 
then discovered that five sprinklers (four on one system, one on the other) 
had operated without flow of water. 


Summary: Failure of dry valve. 


S-24502. Shoe Shop. The engineer, who lived nearby, heard the 
rotary gong operate. He immediately ran to the factory and shut off the 
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water supply. He stated that this was his usual practice, as he had had 
previous alarms due to sprinklers “letting go,” and he wished to prevent 
water damage. In the meantime the fire department had received an 
automatic alarm, the alarm valve being connected to the department 
headquarters, and on arrival the captain in charge ordered the engineer 
to open the controlling valve, as smoke was then pouring out of the fifth 
story of the building. In the five minutes during which the valve had 
been closed 50 sprinklers had opened. Much of the leather that was 
burning was heavily stuffed (greasy) material which gave off stifling 
smoke, and as the water from the sprinklers drove the smoke to the floor, it 
became necessary again to shut off the water and to fight the fire with 
hose streams. As the floors were not waterproofed, water leaked down 
into the four stories below that on which the fire occurred, causing heavy 
water damage. Despite excellent work by the firemen with blankets, the 
loss was estimated at $125,000, largely due to smoke and water. 


Summary: Water shut off at start of fire. 


$-24604. Furniture Factory. Fire occurred in belt enclosure at 
the southeast corner of the first floor of a 4-story joisted structure. This 
corner was without sprinkler protection, as piping and 16 heads had been 
removed some years previously from the two south bays in this story. 
The flames spread very rapidly, five sprinklers in the northeast corner 
of the premises opening almost immediately. Fire also travelled up an 
open elevator shaft near the point of origin into the stories above, com- 
municating also with an adjoining structure through double automatic iron 
doors above the first floor. The section into which the fire spread was 
unsprinklered, and above the first story, which was of fire-resistive 
construction, it was gutted, only the walls being left standing. The same 
fate befell the whole of the building in which the fire started. The only 
water supply for the sprinklers, apart from a steamer connection, was a 
2,700-gallon gravity tank, and as the fire department failed to connect up 
with the system, the tank was very soon drained. 


Summary: Defective equipment. 


S-24638. Spice Mill. This property was originally a wall paper 
factory and had the large unbroken areas customary in that occupancy. 
When it was converted into a spice mill no changes were made to reduce 
these areas. On the morning of the fire there had been a small blaze at 
a cinnamon mill, but this was apparently extinguished by employees without 
the aid of sprinklers. Toward the end of the noon lunch hour an employee 
who was making ready for the afternoon’s work in another department 
noticed flames issuing from the mill, and immediately turned in an alarm. 
Several lines of factory hose were manned by employees, but exceedingly 
pungent smoke from the burning spices drove them from the building. 
By this time the fire department was on the scene, but the fire was not 
extinguished until the greater portion of the main building had been 
destroyed. In the western half of the building the sprinklers had no effect, 
but on several floors in the eastern half large numbers operated with a 
good discharge of water for a considerable time, and aided materially in 
preventing the further spread of the flames. 

As soon as investigation could safely be made, it was discovered that 
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the post indicator valve controlling the water supply to the sprinklers in 
the entire western half of the mill was closed. The target indicator and 
the glass front in the post were so badly discolored that the word “SHUT” 
could hardly be discerned without the aid of a light. The valve had no 
attachment to which a seal or lock could be applied, and it was impossible 
to find out how long it had been closed. 


This fire illustrates the vital importance of installing post indi- 
cator valves that can be sealed “open.” 


Summary: Water shut off. 











